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XVI.-RESULTS OF THE EXPLORATIONS MADE BY THfi^&T^AMER 
" ALBATROSS," OFF THE NORTHERN COAST OF THE UJOTUD 

STATES, IN 1883. 



» • 



By A. E. ysRRiLL. 



Dnring the summer of 1883, the new United States Fish Commission 
steamer '^Albatross," Lient. Z. L. Tanner, commander, continued the 
work of dredging in the region of the Gulf Stream, along our coast, from 
off Cape Hatteras to Nova Scotia.* She is, in construction, well adapted 
to do deep-sea work, and fully equipped with improved apparatus, and 
therefore was able to carry the dredgings much farther out to sea 
than the " Fish Hawk ^ had been able to in previous years. The stations 
most distant from the coast were more than a third of the way to the 
Bermudas. The greatest depth successfully dredged was in 2,949 fath- 
oms, at station 2099, N. latitude 37o 12' 20", W. longitude 69^ 39', Au- 
gust 2. Besides this, there were four successful hauls in 2,033 to 2,369 
fathoms, and twenty-seven between 1,000 and 2,000 fathoms. Between 
500 and 1,000 fathoms there were nineteen hauls, and in less than 500 
fathoms, sixty- three, making a total of one hundred and sixteen stations. 
At nearly all the localities, except on the rocky bottoms off Nova Scotia, 
a large beam-trawl was used, and in most cases large quantities of speci- 
mens were obtained, even at great depths. The bottom temperatures 
between 1,000 and 2,000 fathoms were usually between 37^ F. and 39^ 
F., and rarely 40^. 

The minimum temperatures at the bottom, in this region, are between 



* It is but jast to say that the unusual thoroughness and remakable success of these 
explorations of the Gulf Stream region have been due to the great skill and untiring 
zeal and energy of Captain Tanner, who has personally superintended all our deep- 
sea dredging operations during the past five years. It is proper to add that his efforts 
have been well supported by the other officers associated with him. 

The naturalists associated with the writer in this work in 1883 were: Prof. 8. 
I. Smith, Mr. Sanderson Smith, Prof. L. A. Lee, Mr. Richard Rathbnn, Mr. J. H. 
Emerton (also as artist), Mr. B. F. Koons, Prof. Edwin Linton, Mr. H. L. Bmner, 
Mr. J. E. Benedict (naturalist attached to the steamer), Mr. U. S. Tarr, W. E. Safford, 
ensign U. S. N., and others, more or less. Mr. Peter Parker, Mr. John A. Ryder, Dr. 
Theodore Gill, and R. H. Miner, ensign U. S. N., worked on the fishes. The parties 
who went out dredging on the the steamer varied from time to time. Usually only 
three or four naturalists, besides Mr. Benedict, could be properly accommodated on 
board. I took no part in this portion of the work, in lc83, not going out on the steamer 
at all. 
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Sd^and 570 F., ev©n*l>elow 2,000 fathoinR. But teniperatureH, practi- 
cally identieal, h£^v*e often been taken in about 1,000 fatboniH, or even 
less. Therefpi^ £he minimum temperatures may be considered as practi 
cally reached al 1,000 fathoms, off our coast. Below that, there is very 
little change. Accordingly, many of the special deep-sea species range 
from .1,000' fathoms or less to below 2,000 fathoms, in this region. Serial 
temperatures were also taken at various localities. 

CHARACTER OF THE DEEP-SEA DEPOSITS. 

Some very interesting and important discoveries were made in regard 
to the nature of the materials composing the sea bottom under the Gulf 
Stream at great depths. These observations are of great interest from 
a geological point of view, as they illustrate the kinds of sedimentary 
rocks that may be formed far from land and in deep water, and some of 
them are contrary to the experience of other exi)editions and not in ac- 
cordance with the generally accepted theories of the nature of the de- 
posits so far from land. The bottom between 600 and 2,000 fathoms, in 
other regions, has generally been found to consist mainly of '' globiger- 
ina ooze,^ or, as in some parts of the West Indian seas, of a mixture of 
globigerina and pteroi>od ooze. Off our northern coasts, however, al- 
though there is a more or less impure globigerina ooze, in such depths, at 
most localities beneath the Gulf Stream, this is by no means always the 
case. The '< globigerina ooze" usually has the consistency of fine, 
sticky mud, commonly of a gray, dull olive-green or bluish color. When 
washed through a very fine sieve a variable, but often large, proportion 
remains on the sieve, composed chiefly of the shells of Globigerina and 
other foraminifera, of many kinds, but mostly minute species, which 
live at or near the surface of the sea and fall to the bottom when dead 
or disabled. With these are many larger forms, both of calcareous and 
sand-covered species, which live at the bottom. In many places there 
are large quantities of the brown, sandy, rod-like and triradiate species 
{Rhdbdamminia)^ in which the rays become about half an inch long. 
These are mingled with small shells, annelid tubes, fragments of echi- 
noderms, otoliths of small fishes, &c., together with a variable proper 
tion of true bea<ih sand. The globigerina ooze, as found off our coast, 
even from below 1,000 fathoms, is always mixed with some fine siliceous 
and granitic sand, in which grains of quartz, feldspar, and mica can easily 
be distinguished under the microscope; in shallow water (100 to 400 
fathoms) the sand is coarser, with the grains easily visible to the naked 
eye, but of the same nature, and fi*equently contains much clay-mud. 
In several instances the bottom between (MM) and 1,200 fathoms has been 
found to consist of tough and compact day, so thoroughly hardened 
that large angular masses, sometimes weighing more than 50 pounds, 
have becB brought up in the trawl, and have not been washed away 
appreciably, notwithstanding the rapidity with which they have been 
drawn up through about two miles of water. In fiict, these masses of 
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hard clay resemble large angular blocks of stone, but when cut with a 
knife they have a consistency somewhat like hai*d castile soap, and in 
sections are mottled with lighter and darker tints of dull green, olive, 
and bluish gray. When dried they develop cracks and break up into 
angular fragments. This material is genuine clay, mixed with more or 
less sand, showing under the microscope grains of quartz and feldspar 
with some scales of mica. More or less of the shells of Olobigerina and 
other foraminifera are contained in the clay, but they make up a very 
small percentage of the material.* 

LIST OF STATIONS OCCUPIED BY THE "ALBATROSS'' IN 1883. 



The following abbreviations are used to indicate the character of the 
bottom. They are the same as those used by the United States Goast 
Survey with a few additions desirable for greater precision : 



Mftterials. 



Colors. 



Other qnaUtlM. 



B. for bamaoles. 

o. for olfty. 

ens. for ooDoretions. 

or. for corals. 

F. for foraminifera. 

o. jfor gravel. 

KTior mud. 

O. for ooze. 

P. for pebbles. 

B. for rocks. 

s. for sand. 

ah. for shells. 

Bpe. for siKtnges. 

St. Tor stones. 



bk. for blaok. 
bn. for brown, 
ba. for blue. » 
db. for drab, 
dk. for dark, 
gn. for green. 

ol. for ouve. 
rd. for red. 
sL for slate, 
wh. for white. 
yL for yellow. 



brk. for broken. 
caL for caloareooa. 
ors. for coarse, 
dia. for diatomaoeona. 
fhe. for fine, 
fer. for fermginoiis. 
gib. for fflobigerlna. 
hrd. fornard. 
Ipy. for Inmpy. 
rky. for roo^. 
sfL for soft, 
shy. for shelly. 
smL for smaU. 
sps. for specks. 
sly. for snoky. 



In the following list the character of the bottom is not always given 
as in the original record, for in some cases colors or other qualities have 
been omitted, when unimportant, for the sake of condensation. In other 
cases additions or alterations have been made based on the materials 
actually brought up in the dredge or trawl, often in large quantities : 
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*ThiB kind of material was encountered in much larger qnan titles during the past 
season (1884) than in 1883. See American Journal of Science for November, ld84. 
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In many iDstanee^ we have also dredged pebbles and small, roanded 
bowlders of granite and other crystalline rocks from beneath the Gnlf 
Stream in deep water. These, I suppose, have been carried to that 
region by shore-ice floating off in great quantitiea from oar northern 
coasts in winter and spring, and melting where the warm Qnlf Stream 
water is encoantered. The coarser sands and gravel aje probably car- 
ried there in the same way, bnt the floe sand, in part at least, probably 
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floats out to this regiou after drying on the beaches during ebb tide, by 
reason of the adherent air and repellaut action toward the water. The 
clay mud, with much of the fine sand, is probably carried out from the 
shallower water as suspended sediment. But some of the clay may re- 
sult from the local decomposition of feldspathic rocks and sand at the 
bottom of the sea. 

FAUNA OF THE DEEP WATER. 

The deepest localities were all rich in animid life of many kinds.* A 
considerable number of interesting fishes were obtained, many of them 
new to our fauna. Some of these are new genera and species of great 
interest 

Very interesting additions to our collections were made in nearly 
every class of marine invertebrates, including many undesciibed species 
and genera, some of which are of great morphological importance, while 
many of the described species were previously known only from distant 
regions on the European side of the Atlantic, in the Arctic or Antarctic 
regions, off the coast of South America, in the West Indies, or even in 
the Indian or Pacific Oceans. Thus our knowledge of the distribution 
of the deep-sea forms, both geographically and in depth, has been greatly 
increased. Some of these deep-sea species were first described as fossils 
from the European tertiaries. Moreover, a considerable number of our 
shallow- water species have been found to have a much greater range in 
depth than was anticipated, many of them going down below 500 fathoms, 
while some even go below 1,000 fathoms. 

On the first trip of the ''Albatross^ from Wood's Holl, which was made 
July 16 to 19, four successful hauls were made with a large trawl, in 
1,346 to 1,735 fathoms, on the 17th and 18th of July, two each day, be- 
sides the soundings and temperature determinations, including series of 
temperatures at various distances from the surface. On this trip about 
one hundred and five species of Invertebrates were obtained, not in- 
cluding the Foraminifera and other minute forms. There were among 
them fourteen species of Anthozoa ; two of Hydroids ; twenty-two of 
Echinoderms ; thirty-eight of MoUusca ; fifteen of Crustacea ; one of 
Pycnogonida ; ten of Annelida ; one of Bryozoa ; two of Sponges. 

ANTHOZOA. 

The Anthozoa were abundant, both in individuals and species, in 
most of the dredgings. From below 1,000 fathoms there were uumer- 

^An acoount of the Crustacea was published in the July number of the American 
Journal of Science by Prof. S. I. Smith, who has also published a detailed account of 
that group, with figures, in the Fish Commission Annual Report, part x. The writer 
has published a detailed paper on the MoUusca, with five plates, in the Trans. Conn. 
Acad., Tol. Ti, and also a brief general account of the work of the season in the Ameri- 
can Journal of Science, toL 88, p. 213, with descriptions of new species of Echinoderms 
and Anthozoa. Some of the new fishes have been described.by Messrs. Gill and Ryder. 
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oas species, many of them of great interest. About forty species were 
taken; altogether, belonging to all the principal groups. Several were 
undescribed, while others are new additions to our fauna, though previ- 
ously obtained elsewhere by the " Blake " or " Challenger." It was also a 
source of satisfaction to us that we rediscovered, in larger numbers, the 
few remaining species that the << Blake" and ^'Challenger" had dis- 
covered off our coast, but which the Fish Commission had not previously 
dredged. 

The Pennatulacea were among those of greatest interest, and of these 
several fine species occurred, among which were two large and hand- 
some species of the rare and curious genus Umbellula. In this genus 
there is at the summit of the tall, slender stem a close cluster of large, 
flower-like, deep red, orange-red, or purplish-red polyps, each with eight 
long, pinnate tentacles. The flexible stem is often 2 feet or more in 
length, and terminates at the base in a long, hollow, muscular bulb, 
which serves as an anchor when inserted into the mud. The first 
known species of this genus was brought up on a sounding line from 
deep water, off the coast of Greenland, early in the last century, and 
one of the two specimens was described by Ellis, and the other by My- 
lius with rude but characteristic figures. These specimens seem to 
have been lost. From that time it remained unknown until within a 
few years, and was often a source of doubt and perplexity to the sys- 
tematists. The modern deep-sea explorations, and especially those of 
the '^ Challenger," have brought to light several additional species, and 
proved that the genus inhabits all the oceans in deep water. But no 
specimens of the genus had been taken on the North American coast 
before last year, though a small one had been dredged in the West In- 
dies by the " Blake." One of our species appears to be U. Chmtheri K61- 
liker (fig. 3), first dredged on the other side of the Atlantic by the '< Chal- 
lenger;" the second and more common was apparently new ( U. BairdiiY.j 
fig. 2). It differs from the former in having longer and perfectly smooth 
polyps, with lanceolate clusters of zooids running up between them. 
It is 2 feet high,' with the polyp-bodies over an inch in length. Both 
occurred in 1,731 to 2,033 fathoms, and sometimes together. The hand- 
some, small, dark red Pennatula acuUata (fig. 7) has been taken many 
times, both by the "Albatross" and "Fish Hawk," and often in great 
numbers, as many as 100 to 200, and in one case 494 specimens in a single 
haul. Like most of the Pennatulacea it is brilliantly phosphorescent It 
ranges fr*om 100 to 1,255 fathoms, but is most abundant between 150 and 
300 fathoms. A much larger and finer species (P. borealiSj fig. 8), usu- 
ally considered rare, but frequently brought in by our halibut fishermen 
from the northern banks, was dredged several times in 192 to 1,255 
fothoms. It grows to the height of 18 inches or more, and is often 4 or 
5 inches broad across the pinnae. Its color is usually bright orange- 
red, varying to brownish red and to light orange. A large, handsome 
^nd very remarkable new species for which it is necessary to constitute a 
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new genus, if not also a new foinily, was taken once, in 1883, in 843 
fathoms, bat two better specimens were taken, in 1884, in 991 and 1,073 
fathoms. This I have named BenthoptUum sertum (fig. 4). It has the 
general form of a large Pennatula, with short, thick, fleshy, obliqne pin- 
nae, from which spring several rows of numerous large and very long, 
soft, fleshy polype, without calicles and without spicula, each group 
forming a boquet-like cluster of flower-like polyps, which in life are 
blood-red. 

The singular club-shaped genus, Kophobeletnnanj was represented by 
two si^ecies. One of these, which was undescribed (JT. tenue Y., fig. 5), 
is long, slender, and smooth, with a number of large polyps. It was taken 
in 499 to 2,369 fathoms, and in considerable numbers in some localities. 
The other and smaller rough species {K. scabrum Y.) was previously 
known from a single specimen taken by the ^^ Blake " in 1880. It occurred 
in 788 fathoms, but was taken more abundantly in 1884. A handsome 
new species, from 6 inches to a foot high, and slender, with many spicu- 
lose flower-like polyps in a row along each side on the upper half, was 
dredged in many localities by the << Albatross" in 1,467 to 2,369 fathoms. 
It belongs to the genus Scleraptilum {8, elegans Y., fig. 6). This genus 
was previously known only from a related species taken off Japan by the 
'^ Challenger." Many of our specimens had a new species of Ophiuran 
{Hemieuryale tenuispina Y., fig. 55) clinging closely to them, with its long, 
slender arms, which are provided with rough-tipped spines, closely coiled 
around the coral, which, like its commensal, is bright orange in color. 

This Ophiuran is similar in habits to the Astrophytons^ but, unlike most 
of the latter, the arms do not branch. All of this family habitually 
live clinging to Alcyouaria of various kinds, and generally agree in 
a most remarkable manner in color, and frequently, also, in the rough 
ornamentation of the surface, with the branches of the gorgonians to 
which they cling. This indicates a protective adaptation, both of 
color, form, and ornamentation, running through a large group, and in- 
habiting all the oceans, both in shallow and deep water. Two simple- 
armed species of this group, with similar habits, were also taken by us, 
one of which {Astranyx Loveni) lives clinging to several slender Penna- 
tulacea, including Distiohaptilum grcbcUe Y., Anthoptilum grandiflorum 
Y., and A. Murrayi K. Another (Astrochele Lymani Y., fig. 53) lives in 
large numbers on the bushy gorgonian coral, Aca/nella N'ormani Y., 
with which it agrees in its orange or salmon-color. The two species of 
Anthoptilum referred to grow in long, stout, wand-like forms, with nu- 
merous large, naked, flower-like polyps in oblique rows. A. grandi- 
florwn is much the larger, growing over 2 feet high and an inch in diam- 
eter, with many hundreds of polyps. It was dredged in 302 to 1,106 
fathoms, but was first described by me in 1879 from many large speci- 
mens brought in by the Gloucester halibut fishermen from off Nova Sco- 
tia, on the deep-water banks. It was afterward described by Kolliker 
under a new name (A. Thamsoni) from specimens dredged by the '^ Chal- 
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lenger '^ off BneDOS Ayres. A. Murrayi K. was first taken by the '^ Chal- 
lenger " off Nova Scotia. The '^Albatross" dredged it in 640 to 1,362 
fiftthoms. Other tall, wand-like species are FunicuUna armata V., which 
is very slender, and Balticina Finmarohicay fig. 11. The latter frequently 
grows to the length of a yard and is about an inch in diameter. Many 
of the specimens have the round, stony axis stripped bare at the end, 
and sometimes in other places, for a longer or shorter distance, by acci- 
dental injuries. Nearly always these naked places are occupied by a 
peculiar species of Actinian {Actinattge nexilia Y., fig. 22), which starts 
like ordinary young Actinians, with a flat base, but the sides of the base 
spread out thin and wrap around the axis of the coral till they meet on 
opposite sides, when they coalesce by a firm suture, inclosing the coral 
in a sort of tube or sheath, and when several of them start near to- 
gether their bases mutually coalesce where they come in contact, thus 
forming a continuous covering over the dead coral. This Actinian 
grows to a rather large size, and the weight of a cluster, often of five or 
six, and in one case nine, at the top of the tall, slender asis causes it to 
bend over, so that they are pendulous on the nodding summit of the 
coral. By certain writers this denuded condition of the axis of this 
species has been supposed to be normal, or at least constant, but 1 have 
seen numerous specimens that are perfect to the tip. Several other 
deep-sea Actinians from this region have the same habit of growth, in- 
closing the denuded axis of various species of Gorgonians. One of the 
most abundant of these is Setgartia Aca/nelUs Y., fig. 25, which thus in- 
closes denuded portions of the bush-coral, Acanella yormani. It has 
the same orange or salmon color as the coral on which it lives. 

The Gk)rgonacea or << bush corals," are well represented, at great 
depths, by several handsome species, some of them 2 or 3 feet high, and 
nearly all belonging to genera that are peculiar to the deep sea, for 
which they are specially adapted by a peculiar modification of the base, 
which divides into a number of divergent, root-like branches, sometimes 
becoming much divided and slender, but more commonly flat and irreg- 
ular. These penetrate, like roots, into the soft mud and thus give a 
secure anchorage on bottoms where no solid foundation could be had 
for species that adhere only to solid objects by a flat expansion of the 
base, as in nearly all shallow-water species. The root-like base is char- 
acteristic of the. genera Acanella^ Lepidisis, Dasygorgia and Lepidogor- 
gia found in our region, and of many others found elsewhere in deep- 
sea dredging. Most of these corals are orange, orange-red, or salmon- 
color in life, some of them varying to red or to orange-brown. One of 
the most elegant of these, dredged in 1,346 to 1,362 fathoms, is Dasygor- 
gia Agassizii Y., first discovered by the ^^ Blake." It is a plumose, much 
branched coral, with the terminal twigs very slender, while the main 
branches are spirally arranged. Its axis is slender, calcareous, and 
iridescent, and its root like base is divided into short, flat, irregular 
branches.. Its polyps are prominent, relatively large, rather far apart, 
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and obliquely seated on the branches. It belongs to the family Ohrygo- 
gorgiddB^ recently established by the writer for this and several other 
related deep-sea genera, n^rly all having a brilliantly iridescent axis, 
and most of them with spiral branches. 

We also dredged, in 858 to 1,735 fathoms, another allied new species, 
representing a new genus in this family. I have called it Lepidogorffia 
gracilis. It grows in the form of a very slender, tall, round, unbranched 
stem, about 3 feet high. The axis is iridescent, and the root is divided 
into many divergent branches, which are stony, white, round, and much 
branched, and when detached look like branching corals of a very differ- 
ent nature. The polyps are large, prominent, obliquely seated, secund 
and far apart along the stem, which is covered with a thin layer of small 
oblong scales. Lqpidisis caryaphyllia Y. is also a coral that grows in 
the shape of a tall simple stem, a yard or more high, but its axis is di- 
vided into joints, the longer ones white, calcareous, and hollow, alterna- 
ting with brown, short, homy ones. Its polyp-calides are spinose and 
very long and clavate, and when the tentacles are, as usually seen, rolled 
up in a ball at the end, they resemble cloves in shape, a character to 
which the name refers. It was often taken in 1,098 to 1,735 fathoms, 
and its dead, stony joints must be abundant on the bottom, for they 
afford attachment for many other creatures of various kinds. The 
smaller and much branched, bush-like, orange-brown coral, AcaneUa 
Narmani Y ., is the most common of all the corals. It has been dredged 
in a great many localities, both by the <^Fish Hawk" and '< Albatross," 
in 225 to 1,300 fathoms, often in great numbers, several hundreds some- 
times coming up in a single haul. It grows about a foot high, and is 
often nearly as broad as high, its branches growing out three or four 
together, in close whorls, from the horny joints. It is decidedly phos- 
phorescent. Many other creatures, such as Actiniae, hydroids, barna- 
cles, worms, and Ophiurans of several species are frequently attached to 
it, so thac in this way it is a valuable aid to us in bringing up these 
abyssal creatures. One peculiar Ophiuran, Astrochele Lymani Y., oc- 
curs in great numbers on this coral, which is its regular home. It 
twines its long slender arms, which bear numerous clusters of small 
hooks, closely around the branches of the coral, and it cannot be easily 
removed without breaking the arms. A dozen or more frequently occur 
on a single coral, and are often accompanied by Ophiaeantha millespina 
and other species having similar habits. 

The Acanthogorgia armata Y. is a large and much branched gorgonian 
with a homy axis, and long, clavate, spinose calicles. Some fine living 
specimens were taken in 407 and 640 fathoms. When living it was pale 
orange, or salmon-color, but it quickly turns either dark brown or black 
in alcohol or when dried. On the outside of Brown's Bank, off South- 
ern Nova Scotia, at several stations, the ^^ Albatross " dredged, in 101 to 
131 fathoms, a number of good specimens of the great bush-coral. Prim- 
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noa lepadiferaj thas accarat^y fixing one of its localities. It is often 
brought in by the Gloucester fishermen. 

Among the Alcyonacea there were a few interesting forms. One of 
these, Anthamastus grandiflorus Y. (fig. 12), grows somewhat in the form 
of a mushroom, with a broad, rounded top and a stout stem, which may 
either be attached to stones by a flat base, or penetrating the mud it 
may branch and divide into many curious little bulb-like expansions 
to form an anchorage. When full grown, it becomes large and hemi- 
spherical, often 4 to 5 inches broad, with a short, broad stem, while a 
number of very large, flower-like polyps are scattered over the top. 
Smaller specimens have but few of the large polyps, which are often an 
inch and a half across the tentacles, but there are many minute zooids 
on the surface between the polyps. Its color is dark red, or purplish 
red. It has been dredged in considerable numbers by the <<Fish Hawk'' 
in 410 to 458 fathoms, and by the ^^Albatross" in 858 to 1,395 fathoms. 
It was also obtained previously, of large size, by the Gloucester fisher- 
men, from the outer banks off Nova Scotia. More recently, it has been 
redescribed from the Norwegian coast under the name of Saroophytan 
purpureum Kor. & Dan. 

There were also two large species allied to Ahyonium. One of the 
latter (fig. 13), common in 1,290 to 1,608 fathoms, almost always starts 
on a joint of Lepidms caryophyllia, but its thin expanding base, after sur- 
rounding the coral, descends deeply into the mud, in a hollow, bulb- 
like form, firmly inclosing a ball of mud for an anchorage, a habit simi- 
lar to that of several of the large Actinians. 

There are several species of cup-corals living in deep water off our 
northern coast. Several of these. are large and handsome species. 
The largest and most common, which we have also taken in considera- 
ble numbers every year on the ^^Fish Hawk," in 164 to 787 fathoms, is 
FlabeUum 6oodei Y (fig. 14). It has a strongly compressed form, often with 
flat sides, and is very fragile. Large specimens are often 3 or 4 inches 
across the longest diameter. The animal is orange, with the lips and 
tentacles purplish red or brown. A second si>ecies of FlabeUum {F. 
angulatum Moseley, fig. 15) was taken last season. It is a beautiful spe- 
cies, with a broad, cup-shaped calicle, somewhat hexagonal in outline. It 
was dredged several times this year, in 906 to 1,467 fathoms, and was 
originally discovered by the ^^ Challenger," off Fova Scotia. The third 
si>ecies is a handseme coral (Caryaphyllia communis j fig. 16) of which a 
number of fine, large, living specimens were dredged in 1,098 to 1,106 
fiftthoms. It is narrow, cup-shaped at summit, but terminates in a 
rather acute base, which is turned to one side more or less decidedly. 
It was originaUy described as a fossil from the Italian tertiary formation. 
Another very fragile cup-coral, interesting on account of its remarkable 
habit of restoring itself, after being broken, by budding out from every 
firagment, so that most of the specimens have a larger or smaller frag- 
H. Mis. 67 33 
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ment 6f the dead parent coral adhering to its base, 'is DtumoBtnilia 
Lymani (fig. 17). It was taken in 57 to 1,091 fkthoms. 

The Actinians are represented in deep water by several very large 
species, some of them handsomely colored. Several hundreds often 
come up in a single haal of the trawl, making a bashel or more in 
bnlk. As most of these secrete from their snrfaoes a large amount of 
slimy mucus, their presence in such numbers is often a nuisance, as the 
slime obscures and ii\jures rarer and more delicate things. An orange 
or pale red species, Bolooera Tuedice^ living mostly in 150 to 640 fathoms, 
is among the most common and most slimy. It has a smooth body, 
often 3 or 4 inches in diameter, with numerous very large light orange- 
red tentacles, 2 or 3 inches long and about as large as a man's 
Angers. These tentacles cannot be retracted and are very easily de- 
tached, and then resemble peculiar worms, for they retain the power 
of motion for some hours. They also have powerful stinging organs, or 
^^ nettling threads," which are able to poison the human hand severely, 
especially between the fingers, when the skin is softened by prolonged 
handling of the wet specimens, so that for those persons who are sensi- 
tive to such poisons they render the handling of the contents of the 
dredge rather unpleasant. 

A very singular, large, soft, pinkish Lemean crustacean {Antheachere^ 
Diibenii Sars, fig. 167-8) lives parasitically in the stomach of this Ac- 
tinian, with which it agrees in color. It is not uncommon. A large, 
bright orange, scaly annelid, over 2 inches long {Polynoe aurantiaea V.), 
lives as a commensal among the tentacles. 

Another common red or orange Actinian, taken in 55 to 616 fathoms, 
but most abundant in 150 to 400 fathoms, is Actinauge nodosa (fig. 20), 
which grows quite as large as the preceding, but has very numerous 
and smaller, retractile, red or orange-brown tentacles ; vertical rows of 
tubercles cover the firm body, while just below the tentacles there is a 
broad zone which, like the tentacles, secretes an abundance of mucus, 
which is highly phosphorescent, so that when irritated the upper end 
of the body is illuminated, looking something like a large torch in the 
dark. In the deep-sea mud it has a bulbous base, but in less depths it 
attaches itself by a flat base to stones and shells, or clasps its base 
around worm-tubes and branches of corals. 

Another very large and much handsomer species of thifi genus, with 
the same phosphorescent character and similar habits, is Aetinauge 
longicomis Y. (fig. 21), which has been taken many times in 100 to 
325 fathoms. - It often becomes 3 or 4 inches broad across the body, 
and 5 or 6 high, while the long, slender, tapered, pale pink tenta- 
cles, banded with purple, may be 3 or 4 inches long, and when 
ftiUy expanded they may fill a space 10 or 12 inches in diameter, or 
the size of an ordinary water bucket. The body is white or pink, and 
has a somewhat parchment-like appearance. It bears rows of small 
warts. A still larger and very common species, in 60 to 640 fathoms, 
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is Aetinostola caUosa Y. (fig. 24), which often becomes 6 or 6 inches across 
the body, and is nsnally somewhat higher than bi*oad. It has a large 
number of short, thick tentacles, usoaUy deep orange in color, while the 
body is lighter, varying to salmon or pale flesh-color, and has a smooth 
leathery textnre and warty surface. This and the two preceding, 
when living on the deep-water mnddy bottoms, have the habit of firmly 
inclosing a large ball of mad, often 2 or 3 inches in diameter, in 
fhe base. This is done by the basal disk first spreading out and then 
descending into the mud, when its edges contract so as to produce a 
hoUow bulb, often with only a small central opening below. This bulb 
serves as an anchorage in the mud, but it is probable that all these 
species, at first, when very young, adhere to bits of corals, worm-tubes, 
shells, or some other solid substance, by a flat base, as usual with 
Aotinians in shallow water, and that the base gradually becomes bulbous 
when it grows beyond its small support, for we often find young speci- 
mens thus attached, and have observed the bulb in all stages of forma- 
tion. In some cases one half the base would be flat, and adherent to a 
shell, while the other half would have the bulbous form, inclosing mud. 
Moreover, when these same species inhabit hard bottoms, covered with 
shells and stones, as often happens, large si>ecimens occur broadly 
attached by their flat bases, so that this must be rejg;arded as a special 
adaptation suited to the peculiar conditions of muddy bottoms, but not 
yet become a permanent character of the genera, nor even of the spe- 
cies, so far as we have been able to discover. 

Within the hollow bulbs, mixed with the mud, or next to the base 
itself^ we usually find a number of chitinous pelicles, which have been 
aecreted by the basal disk and cast off from time to time. This is not 
confined to either of the several genera that have bulbous bases, but is 
common to all. It indicates that the same ball of mud, or portions of it, 
at least, must be retained for a long period, or perhaps through life, 
for it is probable that individuals thus anchored in the mud do not 
move about at all, but ever afterwards remain fixed. Indeed, I have 
good evidence that some large individuals of A. nodosa attached to 
stcmes and shells remain fixed in the same place for years, without any 
disposition to creep about, and perhaps they may lose this power, more 
or less, as they grow old, though they certainly have it while young, as 
do most shallow-water species. The formation of the basaJ bulb in 
these Actinians, and in the Alcyonium above mentioned, throws much 
light on the probable origin of the specialized muscular basal bulb of 
the Pennatulacea. 

A remarkable new genus {Oondul mirabilia) has been recently de- 
scribed by Keren and Danielssen,* which is attached by an adherent 
base, as in Aloyoniunij but has the polyps arranged on bilateral ob- 
lique ridges, as in many Pennatulacea, and with four axial tubes, 

* Bergen's Masenm, Nye Alcyonlder, Gorgonider og PennatnlideT til Norgee Faun*, 
p. 19, pi. 10, 1883. 
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much as in the latter, while the spicala also resembles those of this 
groap. This may represent a primitive type from which the Pennatu- 
lacea have been derived. It is only necessary to suppose that the at- 
tached base of saeh a form may have become bulbous and more special- 
ized, on account of the exigencies of muddy bottoms, as in the case of 
our Alcyonium and Actinians, when it would become a true member of 
the Pennatulacea. It might, of course, be urged that it is a degraded 
form, derived from the Pennatulacea, but this is not probable. At any 
rate, it is evident that the Pennatulacea, as a group, are adapted speci- 
ally for life on the soft muddy bottoms of the deep sea, and probably 
were originally developed there from simpler attached forms of shal- 
low-water origin. 

The bulbous bases of the large Actinians are often useful to us in 
dredging, because they may inclose various small shells, &c., with the 
mud, and some of our new discoveries have been obtained only from 
this source. They are also very useful to us as bringing up the most 
perfect samples of the mud of the bottom, with precisely the same com- 
position that it had when undisturbed, for the bulb is often so nearly 
closed that none of the mud can wash out, while the contents of the 
dredge and trawl and of the sounding cup are more or less washed on 
the way up, and the finer parts may be largely lost. 

Another very large and handsome species of Actinian, first discovered 
in 1880, but one which does not descend to great depths, inhabiting 
only the warm zone, in 60 to 116 fathoms, is Urticina perdix V. (fig. 19). 
When in full expansion, it is often over a foot across, with its very nu- 
merous long, slender, translucent tentacles spread out in every direc- 
tion. The body is smooth and curiously mottled with shades of lighten 
and darker brownish, yellow, and pale flesh-color, something like the 
feathers of a partridge, to which the name alludes. It is one of the 
few deep-water species that thrives well in confinement. We have kept 
large individuals in aquaria all summer, without special care. It is 
very active, constantly changing in form, and very voracious. The 
temperature of the water in which it naturally lives is similar to 
that of the harbor at Wood's Holl in summer, while most of the other 
species, coming from greater depths, live in and require much colder 
water than can be provided without special means of cooling. 

We often keep deep-sea species, of different groups, alive for a few 
hours or days by keeping them in water cooled down in the ice-box on 
the steamer, in cases where it is desirable to bring them ashore with 
their natural colors and appearance for descriptions and figures. But 
in most cases they never recover from the injury received by being 
drawn up through the warm upper stratum of Gulf Stream water, which 
is usually above 70 degrees, and although they sometimes remain alive 
for a day or two, they seldom show any activity, and usually die within 
a few hours. The Crustacea are nearly always quite dead when brought 
on deck, for, excepting the hermitcrabs, they are injured by the rough 
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treatment and crushing that they receive in the trawl, as well as by th» 
heat of the upper waters. The same is true of the more delicate species 
in all of the groups. But the Mollusca having strong shells ; some of the 
Echinoderms; and all the large, tough skinned Actinians seem to be in- 
jured or killed by the heat alone. It is probable, therefore, that but few 
of the more delicate deep-sea animals will ever be seen alive by man, 
and stiQ fewer in a healthy living condition. 

HYDEOIDA. 

The Hydroids are few in species, and not numerous individually in 
the deeper dredgings. But at moderate depths, especially near George's 
and Brown's Banks, a considerable number of northern and mostly well 
known European species were obtained. Several interesting species also 
occurred, some of them frequently, in 100 to 300 fathoms, off the south- 
em coast of New England. Some of these are undescribed. The most 
abundant is a species of Tubularia with coarse, yellow stems (T. in- 
divisat). A new species of Clddocarpus (C. flexilis V., flg. 29), with tall, 
slender, pinnate, yellowish stalks is also very common. A large and 
rather coarse hydroid, Calicella plicatiliSj fig. 30, is also rather common. 

EOHINODBEMATA. 

The Echinoderms were among the most abundant and interesting of 
the deep-sea animals. About one hundred species were dredged by the 
"Albatross," many of which are new to our coast, though previously 
dredged on the European side, or in the Caribbean Sea and still more dis- 
tant regions. Others are undescribed forms. Among the Holothurians, 
besides several species of Trochostoma and allied forms, there were two 
gigantic species, belonging to a peculiar deep-sea family of which many 
species were brought to light by the "Challenger" expedition. These 
occurred in large numbers at several stations, mostly between 1,000 and 
1,500 fathoms, in some cases more than a barrelful of one of them coming 
up in a single haul. The largest and most singular one was a new species 
of Benthodytes {B. gigantea V., flgs. 31, a, ft), a very large, massive species, 
flat below and convex above, sometimes 18 inches long and 5 or 6 broad, 
having a gelatinous, translucent appearance, but with a firm cartilagin- 
ous texture when fresh. The cartilage-like walls of the body are very 
thick, often an inch or more, and the visceral cavity is very small in 
proportion. Owing to the dense and impervious, cartilage-like tissues, 
this species is very difficult to preserve in alcohol,* the interior decay- 
ing before the fluid can penetrate the tissues, even when the visceral 
cavity is cut open. This has been dredged in 924 to 2,033 fathomed 

* During the season of 1884 this and other large gelatinous species (Cephalapods, 
Ae.) were preserved in mach better condition by the use of ice-cold alcohol, kept in 
Umka in the ice-room ready for immediate use. 



518 BEPOBT OF COliMISSIONEB OF FISH AND FISHERIES. [16] 

From its pecaliar appearaoce the sailors on the ^^Albatross" called this 
species "boxing gloves." 

' The second was also a new form, Euphranides comutaY. (figs. 32-33a), fe- 
latedtojEJ.d6pre9«aof the " Challenger '^ expedition. It has a large, conical, 
median posterior elevation, doable at the summit, and two pairs of large, 
elevated, teat like anterior tubercles. To the latter character the name 
refers. In form it is not unlike B. giganteay but it is smaller, narrower, 
less massive, and has a much thinner, reddish brown, or purplish brown, 
spiculose integument, without the cartilaginous character of the latter. 
To this the sailors gave the name of " overshoes," which it somewhat 
resembles in form and color. It has been taken in 855 to 1,735 fathoms. 

A large, brown, undescribed species of Synapta {8. brychia V.), with 
large anchors, was discovered in 938 fathoms. This genus has gener- 
ally been considered as entirely confined to shallow water. 

Of Echini, we obtained two of the curious species having flexible 
shells {Phormosoma placenta and P. urowtw). The former was taken in 
many localities and in considerable numbers. P. uranus has often oc- 
curred in 568 to 1,080 fathoms. Some of the specimens are 8 to 9 inches 
in diameter, and of a rich purplish color, an unusual color lor deep-sea 
animals. P. placenta ranged from 458 to 1,230 fathoms. Other inter- 
esting species, not previously dredged by us, and cliaracteristic of the 
greater depths, were Pourtalesi^i Jeffreysiij in 843 to 1,555 fathoms ; 
Aerope rostrata, in 1,395 to 1,608 fathoms ; Aceate hellidifera, in 1,395 to 
1,467 fathoms; Urechinu^ NaresiantiSy in 1,309 fathoms; Salenia varis- 
pina, in 547 fathoms. 

The Uchinus Norvegicus was t-aken in large numbers in 1,043 to 1,255 
fathoms, while Brissopsis lyrifera and Sohizaster fragilia were very fre- 
quently dredged this season, the former in 938 to 1,555 fathoms, the 
latter in 100 to 239 fathoms. 

The star-fishes were very numerous in the deep dredgings and are 
represented by many interesting species. One of the most abundant 
starfishes was a fine, new, orange-red species of Zoroaster, of large size, 
with slender spinose arms (Z. IHomedew V.). About two hundred spec- 
imens of this occurred at station 2035. It was taken at many stations, 
in 1,000 to 1,600 fathoms. The most common genus, as usual in very 
deep water, was Archa^ter^ of which numerous species occurred. Many 
of these are very large and handsome forms, and are generally buff, 
salmon, orange, or orange-red in color. Several are unlike those species 
from less than 500 fathoms, taken by the '^ Fish Hawk." A large, new, 
orange-colored Archaster^ with a very large madreporic plate (A. grandis 
V.) occurred in great numbers at several stations, in very deep water, 
often associated with Zoroaster Diomedeoe and Benthopecten spinosus. It 
has a small or moderate-sized, flat disk, closely covered with fine paxil- 
l8B, with long, rather flat, tapering arms, having two rows of small mar- 
ginal spines on each side. In. several instances I have taken from the 
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stomach of this star-fish specimens of sea-urchins {Brissopais lyrifera and 
Aceste beUidifora) 1 to 2 inches in diameter, bat partially crashed.* 

A smaller and very distinct new species of this genas {ArchtMter sq^i- 
tus v.), ^m 368 to 858 fathoms, has two regular, divergent rows of mar- 
ginal spines all aroand, while the rather swollen marginal plates are 
covered with small, sluirp spiuales, and similar spinules cover the lower 
side. The adambulacral plates project strongly into the grooves and 
bear very convex groups of slender, tapering spines. The disk is 
rather small and the tapering arms moderately elongated. 

A large and handsome new Archaster (A. robttdttis Y.), remarkable 
for its long, high, squarish arms and smoothish appearance, was taken 
at several localities, in 938 to 1,467 fathoms. Its marginal plates are 
closely covered with small scale-like spinules, but bear no marginal 
spines. The disk is small and the arms long. It is sometimes over a 
foot in diameter. Another new and very elegant species of this genus 
{A. formosus Y.) was taken sparingly at several stations, in 1,4^7 to 
1,608 fathoms. This species has a rather broad, 'flat, pentagonal disk, 
with large, distinct, hexagonal paxillsB, while the arms rapidly narrow 
and have only one or two rows of paxiilaB distally. Their tips are slen- 
der and terminate in a thickened apical plate. There are no margmal 
spines. 

A very interesting new form, taken in many localities, is relat/od 
to Archaster and Aatrapecten^ closely resembling some of the spinose 
species of these genera in general appearance. It represented a new 
genus (Benthopecten spinosus Y.). The flat dorsal surface is closely cov- 
ered with tesselated, angular plates, having single, definite, small pores 
for solitary branchial papulaB between them, while there are no true 
paxillsB, the small spinules arising singly, or two or three together, 
directly from the plates. The marginal plates, above and below, bear 
single large, sharp spines, the five largest ones occupying the central 
interbrachial plates, on the upper margin. The disk is of moderate or 
rather small size, but the arms are long and tapered. It occurred in 
855 to 1,917 fathoms, in 1883, but is most abundant in 1,260 to 1,500 
fathoms. 

Among the most interesting of all the star-fishes were two species of 
the remarkable genus Brisinga. One of these (B. elegans Y.), taken in 
many localities in 1883 and 1884, in 906 to 2,021 fathoms, sometimes in 
large numbers, has often been obtained and preserved nearly entire. 
It is a handsome species with very long, slender, finely-tapered arms, 
usually eleven or twelve in number, but varying from nine to thirteen. 

* In ODe case I also found in its stomach a fresh specimen of the common surface 
barnacle (Leptu anatifer), which is often found in large numbers attached to floating 
timber, Ac., in the Gulf Stream. This Lepcu unquestionably sank to the bottom and 
was swallowed by the star-fish (living at the depth of 1,395 fathoms) before deoompo- 
aition had begun. This iUustrates weU the dependence of the deep-sea life on the 
•nrfase fkuna. 
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The small disk and the basal, slightly swollen portion of the arms are 
covered with small sharp spinales, arranged in small clusters or stand- 
ing singly, bat not forming definite transverse groups on the basal part 
of the arms. The marginal spines are long and very slender, and mostly 
stand in a single row. The other {B, oostata Y.) is a coarser species, 
which usually comes up broken into numerous fragments, by sponta-^ 
neons division. In this species the spinules and pedicellarise form large 
and prominent transverse ridges or ribs on the swollen basal part of the 
arms, as well as on the distal portion. It resembles the B. coranata Sars, 
in general appearance. It was taken during the last two seasons in 
991 to 2,021 fathoms. 

The curious little pentagonal star-fish, described by Wy ville Thomson 
(Voyage of the " Challenger,^ p. 378, Figs. 97, 98), as Porcellanaster ccefn- 
leus (figs. 40, 41), was taken in considerable numbers at many localities, 
in 1883 and 1884, in 816 to 1,917 fathoms. Its ccdrulean color is due 
only to the bluish mud, with which its large stomach is usually filled, 
showing through the translucent integument. The real color is buff or 
pale salmon. 

Among the large and showy forms of star-fishes is a new species of 
Solaster {8. oAyasicolu Y.), which is bright red or orange 'in color, and 
often becomes over a foot in diameter. It has a broad disk and usually 
eight or nine arms. It has rather small rounded clusters of spinules on 
moderately elevated paxillse, both above and beneath. The spinulation 
is coarser and the paxill® larger, more elevated, and less crowded than 
in 8. endecaj of the shallow waters. 

The Ophiurans were abundantly represented by many species, some 
of which were previously undescribed and others unknown from this 
region. Several of them are of large size and conspicuous. Among 
these one of the largest and most abundant was Ophiomusium Lymanij 
of which many hundreds or even thousands were often taken in a single 
haul in 900 to 1,100 fathoms. It has occurred at many localities in 238 
to 2,033 fathoms. Another almost equally large species of the same 
genus (0. armigerum Lym.) also occurred abundantly at several stations 
in 1,731 to 2,309 fathoms. A handsome species, remarkable for its large 
and distinct, symmetrically arranged dorsal scales {Ophioglypha bullata)j 
has been taken in considerable numbers in 1,608 to 2,574 fathoms. A 
smaller flattened species (0. lepida Lym.) occurred in vast numbers at 
several stations, both in 1883 and 1884. It seems to be very abundant 
at about 1,500 fathoms, and is widely diffused in 428 to 2,574 fathoms. 
Our perfect specimens generally, if not always, have small, slender 
spinules scattered over the disk, which was not the case with the orig- 
inal types described by Lyman. The spinules are easily rubbed off. 
A large species of Ophioohitan (0. grandis Y.) was taken in 888 fathoms. 
This genus had not been taken before in this part of the Atlantic. 
Numerous species of Ophi(ic(mtha^ which is a very common and charac- 
teristic deep-water genus, were taken, among which were several that 
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were nndescribed and others not before known from this region. The 
species of simple-armed AatrophytonicUej taken by the ^^Albatross," have 
been referred to on previous pages [pp. 8, 10]. They are often fonnd 
clinging to the Pennatnlacea and Qorgonians, in large nnmbers, in com- 
pany with the various species of Ophiacantha. 

The very common species, Antedon dentata^ was the only cnnoid ob- 
tained, with the exception of fragments and young of Ekizacrinus (fig. 
57). Of the former we also took a few young specimens, in the attached 
or stemmed condition (fig. 58). 

A fine species of stalked crinoid belonging to the genus, BenthocrinuSj 
was dredged in 1884, in 2,021 fathoms, off Chesapeake Bay. 

CEUSTACEA. 

The Crustacea were very numerous and included many new forms of 
great interest. According to the report of Prof. S. I. Smith* there were 
fifty-seven species of deep-water Decapod Grustace^., besides fifteen shal- 
low-water ones. Of these he has described nineteen as new. At the 
single haul in 2,949 fathoms six species were taken, while thirteen oc- 
curred below 2,000 fathoms, and twenty-nine below 1,000 fftthoms. 

The twenty -nine species taken below 1,000 fathoms include twenty- 
one Caridea, or true shrimp, two Eryontid®, three Galatheid®, one Pa- 
guroid, one Idthodes, and one Brachyuran belonging to the Dorippid®. 

'^It is interesting to compare these results with the lists of the fauna 
of the North Atlantic below 1,000 fathoms, given by the Eev. Dr. Nor- 
man in the presidential address to the Ty neside Naturalists' Field Club, 
published last year. In Dr. Norman's lists only twelve species of Deca- 
pod a are recorded, none of them from as great a depth as 2,000 fathoms, 
and of these twelve species seven were known only fh)m the ^ Blake' 
dr^dgingsof 1880." 

In the course of subsequent studies Professor Smith has added a few 
mor« species to the list. 

Tte deep-sea Crustacea are neither degraded in structure nor small in 
size. Among them are representatives of all the higher groups, while 
many %f the species are remarkable for their great size. A true crab 
( Oeryofiquinquedens Smith, fig. 156), common in 105 to 816 fathoms, is one 
of the largest crabs known , for the massive body is often 5 inches long and 
6 broad. It is dark red in color. The great spiny spider-crab (Lithodes 
Agas9izii tmith, fig. 151), first described from the ^^ Blake" collection, but 
also taken h 1882 and 1883 by the Fish Commission, measures over 3 feet 
across the ottspread legs, while the body is 7 inches long and 6 broad, and 
covered withlong, sharp spines. It ranges from 410 to 1,255 fathoms. 
Several of th\ shrimp are nearly a foot long, not including the anten- 
B», which, like the legs, are often remarkable for their great length and 
slendemess. 

ft 

* Report of the Uuted States Commissioner of Fish and Fisheries, Part X, for 1882 
(pubUshed 1884), p. 45, and American Jonmal of Science, vol. 28, p. 53, July, 1884. 



522 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [20] 

The following, according to Professor Smith, are some of the more 
interesting forms : ^< A new genus of Brachyura, allied to JBthusay 1,496 
to 1,735 fathoms ; an Anomaran belonging to A Milne-Edwards' new 
genus Qalcuiantha [=iMunidop9is Whiteaves], 1,479 fathoms ; two species 
of Pentacheles (fig. 152, a genus of EryontidsB allied to WiUemiesia), be- 
tween 843 and 1,917 fathoms ; a stout Palasmonid {NotostomuSy fig. 160), 
6 inches long and intense dark crimson in color, 1,309 to 1,555 fathoms; a 
gigantic PasipJuie (fig. 158), 8^ inches long, 1,342 fathoms ; three species 
of a remarkable new genus allied to Pasiphae^ and also to Hymenodora^ 
and some other genera of Palsemonidad, which shows that Pasiphae is 
closely allied to the Palsemouidae; a large Penaeid, a foot iu length, re- 
ferred to the little-known genus Aristeus (fig. 159) ; and a large SergeateSj 
3 inches in length." 

^^A striking characteristic of the deep-sea Crustacea is their red or 
reddish color. A few species are apparently nearly colorless, but the 
great majority are some shade of red or orange, and I have seen no 
evidence of any other bright color. A few species from between 100 
and 300 fathoms are conspicuously marked with scarlet or vermilion, 
but such bright markings were not noticed in any species from below 
1,000 fathoms. Below this depth orange-red of varying intensity is 
apparently the most common color, although in several species, very 
notably in the Notostomus already referred to, the color was an exceed- 
ingly intense dark crimson." 

I have in former articles repeatedly called attention to the prevalence 
of salmon, orange, and scarlet colors among the deep-sea animals of vari- 
ous groups, and have insisted that these are protective colors in conse- 
quence of the peculiar nature of the light transmitted to them through a 
vast thickness of sea- water. This view necessarily implies that a certain 
amount of sunlight is thus^transmitted. The existence of well developed 
eyes in the deep-sea fishes, cephalapods, Crustacea, &c., may well be re- 
garded as positive evidence of the existence of a certain amount of light 
even at the greatest depths explored. According to Prof. S. I. Sjiith 
there were sixteen species of decapod and schizopod Crustacea taken by 
the ^^ Albatross" at depths below 2,000 fathoms, eight of them ranging 
downward to 2,949 fathoms, and all these species had normal :aceted 
eyes. Nine of then had dark-colored eyes, similar to allied shallo.v^-water 
species, and not much smaller; four had small black or dark fyes; one 
had light-colored eyes larger that usual in the shallow- water species of 
the same genus ; and nine had small light-colored eyes. 

Professor Smith has also called attention to the remarkably large 
size and small number of the eggs of many of these deep-s3a Crustacea, 
their eggs being often ten, fifteen, and sometimes even m«re than three 
hundred times larger than those of allied shallow- water species. 

^^ The large size of the eggs is a marked feature in msny of the deep- 
water Decapoda. The eggs of Eupagurusj^oUtus from 5^ to 500 fathoms, 
are more than eight times the volume of those of the ilosely allied and 
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larger ^.freniAardu^ from shallow water, and in 8abineaprincep8jtrom4!M 
to 900 fiathoms, they are more than fifteen times as large as in S. septem- 
earinataj from 25 to 150 fathoms. The most remarkable cases are among 
the deep-water genera. OaUicantha rostrata and G. Bairdiij from be- 
tween lyOOO and 1,500 fistthoms, have eggs 3*°™ in diameter in alcholic 
specimens, while in the vastly larger lobster they are less than 2°^. 
The largest crustacean eggs known to me are those of Parapasiphae ml- 
oatifrtms (fig. 162), a slender shrimp less than 3 inches long, taken be- 
tween 1,000 and 3,000 fathoms. Alcholic specimens of these eggs are fally 
4 by 6™" in shorter and longer diameter, fally ten times the volume of the 
eggs of Pasiphae tarda from 100 to 200 fathoms, more than three hundred 
and fifty times the volume of those of a much larger shallow-water Pate- 
mofij and each one more than a hundredth of the volume of the largest in- 
dividual of the species. From the peculiar environment of deep-water 
species it seems probable that many of them pass through an abbreviated 
metamorphosis within the eggy like many fresh-water and terrestrial 
species, and these large eggs are apparently adapted to producing young 
of large size, in an advanced stage of development, and specially fitted 
to live under conditions similar to those environing the adults." 

^^Among the Schizopoda there are two large species of OnathophausiOj 
one over 4 inches in length, and a LophogastfTj all from below 2,000 
fathoms. One of the most interesting Schizopods is a small Hi/^anoessa 
(a genus of Euphausidse) from 398 to 1,067 fathoms, of which one female 
was found carrying eggs. The eggs are carried in an elongated and 
flattened mass beneath the cephalothorax, are apparently held together 
by some glutinous secretion, and are attached principally to the third 
pair of peneopods (antepenultimate cephalothoracic appendages)." 

One of the Schizopoda of frequent occurrence is Thymnopoda Norve- 
gicaj taken at the surface, and also apparently from 150 to 239 fathoms, 
in the trawl- wings. 

'^ The Amphipoda from deep water are comparatively few in numberi 
and have not yet been carefully examined, but among them is one spec- 
imen of the gigantic Eurythenes gryllus Boeck (Lysianassa Magellanica 
Milne-Edwards), probably the largest of all known Amphipoda. This 
specimen, which is over 4^ inches long, and very stout in proportion, 
was taken in 1,917 fathoms, north latitude 37<^ 56' 20^^ west longitude 
70^ 57' 30". The few previously known specimens came from Gape 
Horn, Greenland, and Finmark, and have apparently all been taken 
from the stomachs of fishes. This species and its occurrence in the ex- 
treme Arotioaud Antarctic seas, has been much discussed, and is thesub- 
ject of a long memoir by Lilljeborg, but the apparently anomalous dis- 
tribution is explained by its discovery in deep water off our middle 
Atlantic coast." 

Other Amphipods are Themisto htspinosa^ apparently from 373 to 1,348 
fikthoms, in trawl- wings ; and Epimeria loricata^ in 168 to 239 fathoms. 

The Cnmacea and Isopoda are each represented by several species. 
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but these groups have not yet been fully examined. Among the IsopodSy 
one of the largest and most common is Sysoenus infelix Harger (fig. 164), 
which is orange in color. Another singular species is ABtacUla granulata 
Harger (fig. 165). 

The Gopepoda and Ostracpda are very abundant, both in the lots ob- 
tained in the trawl- wings and in the surface collections. Very many fine 
species were noticed, but they have not yet been reported upon by Mr. 
Bathbnn, who has charge of these groups. He has studied a number 
.of interesting and novel forms of Lemeans found parasitic on several 
of the deep-sea fishes. A representative of this group {Antheacherei 
Dubenii Sars, figs. 166, 167), which lives in the stomach of the large sea- 
anemone {Bolocera Tuedice) has been referred to on a previous page [p. 
12]. 

The Girripeds were represented in deep water by several species of 
BcaJfellum and allied genera, most of them of small size ; one of these 
(S. Stromii) occurs frequently on the deep-sea gorgonian corals. Two 
or three species of this group live upon the large crab, Oeryon quin- 
quedensj some of them on th^ exterior and some in the gill-cavity. A 
large species of Scalpellumj allied to 8. regius W. Thomson, was taken 
several times in deep water on Brown's Bank, off Nova Scotia ; and 
large clusters of Balanus Hameri were dredged on the shallower parts 

of that bank. 

» 

PTGNOGOFIDA. 

The Pycnogonida were well represented by two or three very large 
species of Oolossendeis and oMier genera, in 900 to 1,500 fathoms. Some 
of the largest of these ( 0. ooloasea Wilson, fig. 169) measured nearly 2 feet 
across the outstretched legs. Nine of them were taken at one haul in 
1,106 fathoms. It is orange-colored in life. 

ANNELIDA. 

The Annelida are well represented at all depths, but yet they appear 
to be relatively much less numerous below 500 fathoms than in shallower 
water. In 100 to 300 fothoms they are usually abundant. The most 
fsonspicuous species, as well as one of the most abundant, is Hyalifueda 
artifex Y. (figs. 177-179a), which inhabits and drags about a large, quill- 
like, free tube, often 8 to 10 inches long, open at both ends, and so translu- 
cent as to show the large iridescent annelid within it. This is frequently 
taken in very large numbers, several thousands coming up in a single 
haul, in 150 to 640 fathoms. Two species of Actinians {8agartia dbyasi- 
cola and the young of Actinauge nodosa) are very often attached to these 
tubes, and also various hydroids and sponges. 

There are also two or three large species of Leodice (L. polybranehia 
Y., fig. 180, L, vividay &c.), which inhabit irregular, rough, parchment- 
like tubes, very common in 100 to 300 fathoms. Wothria oonchyphila 
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v., which ooDstracts flat, fi*ee tubes, about 2 inches long, out of broken 
bivalves, often occurs in vast numbers in the warm zone. 

A large and conspicuous, smooth, orange-red scaly annelid (Polynoe 
aurantiaea Y., fig. 173), lives as a commensal among the tentacles of Bolo- 
cera Tuediw; and another species of this group (P. AcanelUe V., fig. 172, 
^ €i-c), is very abundant among the branches of Acanella yormani. It has 
a dark purple proboscis and finely spinulose scales. Numerous small 
species of many genera have been taken at great depths. 

Several other interesting deep-sea annelids are illustrated on the 
plates (figs. 172-190). 

GEPHYEEA. 

Several large and remarkable species of Oephyrea have been taken 
in deep water, l[)ut they are not yet determined. Among them there is 
a large strongly sulcated species (fig. 192), taken in 707 to 1,060 fathoms, 
which is often 3 to 5 inches long and nearly an inch in diameter, in alcohol. 
Another equally large species, from 858 to 1,168 fathoms, is covered 
with large warts or verrucse. Both of these appear to be species of 
Phascolosoma. There is a large Priapulua (fig. 191 , a) from 1,000 fathoms, 
and a small one fh)m 1,060 fathoms. A large Thalasaema occurred in 
1,600 fathoms. 

NEMERTEANS. 

The nemertean worms are not common in deep water, and but few 
species have been taken in our deep-water dredgings. The largest and 
most interesting one is a bright orange species, which grows to the 
length of 10 feet or more, and is about a third of an inch in diameter. 
It occurred in 192 fathoms, and is identical with Macronemertes gigcmtea 
Verrill, originally from the Gulf of Maine. Cerebratulua luridua V. (fig. 
195) occurred in 64 to 192 fathoms. 

MOLLUSOA. 

The Mollusca were very numerous and proved to be of even greater 
interest than those previously taken by the " Pish Hawk.^ The num- 
ber of species of Mollusca added to the fauna of this region by the ^^Al- 
batross" in 1883 was more than 150, of which over 80 were undescribed.* 

Four new forms of Gephalopods were taken, including two new gen- 
era One of these, from 2,949 fathoms, is an Octopod {EledoneUa pyg- 
maa Y.), allied to Eledone^ but peculiar in having the suckers singu- 
larly enlarged and altered in form on the hectocotylized arm (fig. 64). 
Another, from 1|731 fathoms, is a small squid {Leptoteuthis diaphana 
Y., fig. 62), remarkable for its tenderness and transparency and for its 

* Most of these new species are described by the writer in the Transactions of the 
Connectiont Academy. yoI. yi, 1884, with figures. 
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very elongated bead. The others are species of Octcpusy firom 142 and 
1^290 &thoms. 

Of Gkistropods many new forms occurred. One of the most remarka- 
ble is a large shell, from 1,395 to 2,594 fathoms, the living ones only 
from below 2,000 fathoms, constitating a new genns (Bm^thodoUum abyt- 
9orum Y., fig. 84, a, 6), allied to Doliumj but having an operculum, and 
in form somewhat resembling Buccinwn, Its animal and dentition are, 
however, like Dolivm. There was also a thin and delicate Buocinum (B. 
abyssorum Y., fig. 80) of good size, the live ones ranging from 906 to 
1,309 fathoms. Several interesting new forms of 8ipko occurred. These 
are mostly small species, bat some of them are of good size, as 8. pro- 
fundicola Y. (fig. 81), living in 1,525 to 2,574 fathoms. 

The carious and very beautifully sculptured shells belonging to the 
genus Seguenzia were among the most interesting forms. Two species 
were taken living. One of these is 8. formosa Jeffreys (fig. 88), the 
other is a closely related new species, 8. eritima Y. (fig. 89). They 
both occurred several times in 1,290 to 2,033 fathoms. The possession 
of these species, with the animal preserved in alcohol, enabled me to 
study the dentition, and thus ascertain the zoological affinities of the 
genus. It proves to belong to the Tsnioglossa, somewhere near Apar- 
rJMis and Fossarus, but evidently represents a new family {Seguenzidcd 
Y.). It has no relationship whatever with Trochidse, where it had been 
put by Boog- Watson and by Ball, nor with 8olar%dce^ where it was lo- 
cated by Jeffreys and others. The resemblance to these widely diverse 
groups is confined entirely to the shell, which is, however, very peculiar. 

The Toxoglossa, as usual in deep water, were relatively very numer- 
ous, and included several handsomely sculptured new species belonging 
to Fleurotamella and allied genera. The largest of these is P. Bairdii 
(fig. 68), which is the largest member of this group known off our coast. 
It occurred living in 1,537 to 2,021 fathoms. Another remarkable and 
elegant species is P. Catherince (fig 76, a), from 843 to 2,033 fathoms. P. 
Benedicti (fig. 70, a), from 1,290 fathoms; P. Emertoni (fig. 74), from 
1,917 fathoms ; and P. Bruneri (fig. 75), frt)m 1,608 to 2,033 fathoms, are 
also handsome shells, with the elegant and delicate sculpture and trans- 
lucency characteristic of many deep-sea shells. 

The Chitons or Polyplacophora are very scarce in deep water, perhaps 
owing to the small number of suitable objects to which they can adhere, 
for even the small limpets are generally found in worm-tpbea^ empty 
skate's eggs, or other similar places. Only five species of Chiton have 
been taken below 60 fathoms by us, and most of these also live in shallow 
water and do not go very deep. One was a very interesting new species 
(Euplacophora AtlanUea Y., figs. 102, 102a) belonging to a group not 
known before from the Atlantic. It is remarkable for the very broad 
anterior girdle. 

The Ehiphidoglossa are well represented in deep water by several 
handsome species belonging to the Trochid®, such as Calliosioma Bairdii 
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Y. ft S. (fig. 96), Margarita regalia Y. & S. (fig. 97), M. lamellosa Y. & S. 
(fig. 98), and by several small species of Cyclostrema. A more pecaliar 
group inclades carious small limpet-shaped shells, not distantly allied 
to FissureUaj but imperforate at tip. Of these we now know 10 species 
from oar deep dredgings. These belong to the genera Addisaniaj 1 spe- 
cies; OocciUinaj 6 species; LepeteUay 1 species; Frapilidiumy 2 species. 

The Tectibranchs are relatively abandant in deep water, one of the 
shelMess si>ecies, Koansia obesa Y. (fig. 107), grows to a very large size, 
some examples being 4 to 5 inches long and 3 broad. A large and 
handsome new Scaphander {8. nebUis Y., fig. 106) was taken alive in 
1,058 to 1,309 fathoms. 

The Scaphopods are mnch more nameroas in deep than in shallow 
water, and are abandantly represented by several species of Dentalium^ 
S^had&ntaJiumy and Oadulus (fig. 126). D. soUdum^ from 843 to 1,309 
fEiUioms, grows to the length of 3^ inches. Oadulus gra/ndis Y. and another 
alUed new species (0. prineepsY.) are remarkably large representatives 
of this genas. The former lives in 816 to 1,537 fathoms, the latter in 
1,525 to 1,594 fathoms. 

Of Heteropoda, eight species were taken, inclading at least six species 
of Atlanta (figs. 110, 111). Part of these were only dredged as dead 
shells, bat others were taken alive at the sarface. Two transparent 
species of Firola (fig. 112) and Firoloides were common at the sarface, 
associated with Sagitta^ which it somewhat resembles in shape. All 
these species, except one, and most of the twenty-three Pteropods have 
long been known from the more tropical parts of the Atlantic, bat not 
from* so far north. 

The Hivalves or Lamellibranchs are relatively less abandant than in 
shallow water, and are less peculiai:; bat they inclade nameroas si>ecies 
of the Aaatinidse and Oorbnlid® (especially the genas IfeeBra)^ the Ka- 
calidsB, inclading the genera ^i«ou2a,X«^, Yoldia^ Olamu8yMalletiay&G.; 
and the Arcid®, inclading Area and lAmapais. The Lncinid® are also 
well represented by several species of Oryptodon (or Axinua) and other 
genera. Among the most pecaliar forms are Pholadamya arata (figs. 
133, 134), Mgtilimeria flexuosa (fig. 132), Verticordia ceelata (fig. 131, a), 
and Poramya auhlevia (fig. 128). Several species of Peeten and Amussium 
also occar, most of them with delicate, translncent, and elegantly scalp- 
tared shells (figs. 141, 142). 

Ot the Braohiopoda we took two deep-sea species, both new to oar 
coast, bat known on the Earopean side. These are Waldheimia cranium^ 
in 1,362 fathoms, and Diaoina Atlantioa, in 1,251 to 1,467 fathoms.* 

The accompanying tables will give an idea of the namber and bathy- 
metrical distribation of the dift'erent groaps of Mollusca. 

The writer's pablished listt of the Mollasca taken in 1880 to 1883 by 

*An additional species was obtained in 1884: Atreiia gnamaHf in 1,625 to 1,594 
fftthoms. 
t Transactions Connectioat Academy, vol. yI, p. 263, 1684. 
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the <^ Fish Hawk ^ and '^Albatross," off oar northern coast, exclusive of 
those dredged only in shallow water, incladed 380 species and 21 named ' 
varieties. But of these, at least 42 are pelagic species, taken either 
alive at the surface or dead at the bottom, viz : Cephalopoda, 2 ; Tsenio- 
glossa, 1; Ptenoglossa, 1; Nudibranchiata, 4 (2 live also in shallow 
water) ; Heteropoda, 8; Pteropoda, 24 ; Lamellibranchiata, 3 (2 live also 
in shallow water). Possibly a few other species, now considered as 
deep-water forms, may be pelagic, for it is difficult to tell at what depths 
free-swimming species of Cephalopods are taken, unless they occur in 
the stomachs of the deep-sea fishes. Many small Gastropods, &c., 
living habitually on floating Ftusus and Sargassumy are caught with 
these sea-weeds in the trawl, on its way up or down, and mingling with 
the sheUs from the bottom may give rise to errors of this kind. Thus 
some of the species of Bisaoay Oingula^ Ciihna^ &c., may not really live 
at the depths recorded, but at the surface. There were also a consid- 
erable number of minute, undetermined species not included in the list 
During the season of 1884 about 40 species, of which about 25 were 
undescribed, were added to this list These are largely from the deepest 
dredgings. 

Of the 343 species* and 20 named varieties in my published list 
of 1883, regarded as living at the bottom, 89 are also shallow-water 
forms, living habitually in less than 60 fathoms, in this region. A con- 
siderable number, considered as deep-water species on this part of the 
coast, occur in shallow water north of Gape Cod, and some of them may 
eventually be found to occur in the cold belt off Martha's Vineyard in 
25 to 60 fathoms. Of the shallow- water species, 63 occur also between 
200 and 500 fathoms, and 18 below 1,000 fathoms. Some of these have 
a remarkable great range geographically, as well as in depth. Of the 
273 species and varieties regarded as belonging to the deep-water fauna 
in this region, 143 have occurred in the comparatively warm zone, be- 
tween 60 and 200 fathoms. A considerable number of these have been 
taken only in the more southern dredgings, off Chesapeake Bay and 
Cape Hatteras, and some of them only in depths not much exceeding 
100 fathoms, where the Gulf Stream has the greatest effect. In this 
zone occur species belonging to southern genera, such as Dolium 
Bairdii (fig. 83), Marginella borealis (fig. 79), Solarium boreale (figs. 95, 
95a), Avicula hirundOj &c. 

The number that occupy the zone between 200 and 500 fathoms is 128, 
while 118 inhabit the depths between 500 and 1,000 fathoms, and 96 
have been taken between 1,000 and 2,000 i'athoms. Although but five 
of our dredgings have been in more than 2,000 fathoms,t we are able to 

* More recent studies of the 1883 shells liave added several species to the list, mostly 
ttom the deeper localities. They are incladed in the accompanying list. 

t During the season of 1884 other series of dredgings were made in the same region 
in depths below 2,000 fathoms. From these a large number of additional species of 
MoUusoa and other groups were obtained. 



[27] ALBATROSS EXPLORATIONS. 529 

eDiimerate 34 species from between 2,000 and 3,000 fathoms, which is a 
much' greater number than had previously been recorded from such 
depths in the North Athintic. 

The species and varieties already described as new from tl^e 1883 
collections are 76, as follows: Cephalopoda, 4; Gastropoda, 58 ; Soleno- 
concha, 4; Lamellibranchiata, 10. The total number of species of Mol- 
lusca added to the fauna of this region by the Fish Commission dredg- 
ings since 1880 is over 275. 

The different groups of MoUusca differ greatly in the relative propor- 
tion of deep and shallow water species, as shown by the following tables* 
Thus the deep-water Cephalopods are 23, against 4 shallow-water and 
surface species. The Gastropods exclusively deep water are 166, 
against 38 of shallow-water origin. The shallow-water Lamellibranchs, 
however, seem to have a much greater tendency to range into deep 
water, for of these there are but 68 deep-water species and varieties, as- 
sociated with 46 shallow -water ones. 

TUNICATA. 

On the upper part of the Gulf Stream slope, at the depths of about 65 
to 125 fathoms, in localities where the bottom is of compact sand and 
gravel, it is often well covered with various sponges, hydroids {Tubu- 
lariuy Cladocarpus^ &c.)j and large, rough groups of a coarsely wrinkled 
ascidian, which appears to be identical with Cynthia partita Stimpson. 
This species occurs abundantly in shallow water on stones, piles, &c., 
from North Carolina to Vineyard Sound, often forming, in such situa- 
tions, large, irregular clusters. A few other species, not yet studied, 
also occur, though less commonly, on the hard bottoms In 100 to 125 
fathoms. At the northern stations, off Nova Scotia, where the bottom 
is often stony, many of the well-known northern forms occur, such as 
Boltenia Bolteni, Ascidia complnnata, Cynthia pyriformiSj &c. In the 
deeper waters, w^here the bottom is usually of soft mud and sand, or ooze, 
ascidians are not very common, though several undetermined species of 
MolgtUa SLud allied forms have been taken. One species of Molgula^ 
which was taken in 1,608 fathoms, is about an inch in diameter, soft, 
flattened, and covered with a thick coat of foraminifera. 

The most interesting ascidian taken by us is a new species of the 
curious, long-stemmed genus, Culeoliis, first discovered by the '* Chal- 
lenger." It is peculiar to deep water, and a species very closely allied 
to our own was dredged by the " Challenger " off the coast of Japan. 1 
have named our species Culeolus Tanneri (figs. 144, 145, a, &.),* in honor 
of our accomplished commander. 

* Culeolus* Tanneri VerriU, sp. nov. Stem long, slender, somewhat decreasing in size 
from the base to the summit. Body irregularly pear-shaped, the lower end tapering 
to a conical form, where it joins the stem, while the stem itself can be seen extending 
upward about 15 to 20°*°^ along the dorsal margin, where it forms, for that dis- 
tance, a rounded midrib terminating in a prominence in one specimen and at a de* 
H. Mis. 07 U 
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Several fine species of Salpa, some of them of great size, often oo- 
carred in abundance in our trawl, but they belong to the surface fiftuna, 

and will be mentioned more particularly under that head. 

# 

BETOZOA. 

The Bryozoa collected have not yet been carefully studied. They are 
usually not abundant in deep water, owing mainly to the absence of 
favorable objects for attachment. Whenever we have met with bowlders 
or hard concretions in deep water we have generally found a number of 
species of Bryozoa adhering to them. On the hard, spongy bottoms, in 
65 to 125 fathoms, several species commonly occur, mixed with the 
hydroids and sponges, or adhering to ascidians, shells, pebbles, &e. 
One of the most interesting of these is a slender species of Salicomaria. 

On the stony bottoms off Nova Scotia, in about 100 fathoms, large 
numbers of well-known northern species were taken. On stones and 
hard concretions, taken at station 1124, in 640 fathoms, there are several 
species, among which are Cellulariaacabra, Discopora ovalUtj and a Tubu- 
lipora. The two latter also occurred on stones from 234 fathoms, with 
Membranipora Flefningii and other species. The curiously branched 
form, KinetosMaa (or Bugulapsis) flexilis V., occurred in 104 fathoms. 

SPONGES. 

The sponges obtained in this region have not yet been studied. Those 
fh)m deep water are not very numerous, but some of them are of great 
interest. One large handsome, vase-like, vitreous sponge, resembling 
Soltenia, was taken at station 2007, in 122 fathoms, off Nova Scotia. 
A thin, felt-liVe species, belonging to the same group, occurred in 640 
to 780 fathoms. A large, coarse-fibered, felt-like Phakellia, growing in 
semicircular or funnel-shaped fronds, was taken in 640 fathoms, together 

pression in another. The dorsal margin is nearly straight, but swells out a little in 
the middle, and is subcarinate, with a row of small scattered papillsB along the ridge. 
The distal end is large, rounded, swollen, and bordered on each side by a distinct keel, 
which is covered with several crowded rows of prominent, rough, though soft papilUe, 
which merge into a large, triangular pat<;h of similar but larger papillae, situated on 
the dorsal side near the distal end, where the dorsal carina moets the lateral ones ; 
the papillee in this cluster are large, stout, tapering to a point, and covered on aU 
sides with minute, conical spinules. The lateral rows of papilla) extend back to aboat 
the middle of the body on the ventral side, where they meet, thus inclosing a large 
ovate area, near the middle of which the large cloacal-opening is situated. This open- 
ing is bilabiate, each lip bordered with one or two rows of elongated, rough papillaSy 
like those of the lateral carinsB. The oral opening is very large, in expansion nearly 
round, the proximal side sometimes bending inward, leaving a sinus on either side of 
it ; the margin is thickened and revolute, bordered by fk row of small tapering papills. 
The whole surface of the test is covered by minute, granule-like or conical elevations, 
which are rather close over the dorsal parts, less numerous beneath. Color dull yel- 
lowish gray, the stem dark brown. 

Length of the stem of one specimen, 155*""* ; its diameter near the base, 2°^ ; length 
of body, 70°^ \ greatest diameter, 4(yf"^ ; diameter of month, 8"™. Station S041, in 
1,606 fathoms, 1683. 




[29] ALBATROSS EXPLORATIONS. 531 

with a slender pinnate species of Cladorhiza (C. abyssicola Sars t). The 
large, stout, elavate, species (C. grandis V., fig. 1), occurred occasionally. 
It is not uncommon in 100 to 200 fathoms off Nova Scotiii. The curious 
slender-stemmed Stylocordyla Umgimma G. O. Sars, was dredged on 
muddy bottoms several times in 407 to 1,423 fathoms. I^orviUia eehi- 
nata Yerrill, which forms large, harsh, spiculose balls, attached to the 
mud by long root-spicules, occurred in one instance. 

On the hard bottoms in 65 to 125 fathoms several irregularly lobed 
and branched species, belonging to Chalina^ Isodictyaj Halichandria, &c., 
occurred in great abundance. With these there were large numbers of 
hard, rigid, sparingly branched and rather strong stems of an unknown 
sponge, composed of long closely-united siliceous spicules. 

FAUNA OF THE NORTHERN WATERS. 

One trip, stations 2053 to 2084, was made to the northern waters, 
during which a number of hauls were made, both in shallow and deop 
water, on and near Brown's Bank, oit* Cape Sable, Nova Scotia, and off 
the southern slope of George's Bank, August 29 to September 5. On 
the southern border of Brown's Bank a rough, hard bottom, covered 
with stones and large barnacles, was found in 108 to 113 fathoms (sta- 
tions 2069 to 2071), on which the great bush-coral {Primiwa lepadifera) 
appeared to be abundant, and several good specimens of it were ob- 
tained by the use of tangles and grapples, but the bottom was too rough 
for the trawl. Various other well-known northern and Arctic species, 
most of them already discovered in the same region by our former explor- 
ations, were obtained from the cold-water localities, many of which 
were in moderate depths. Great clusters of the large barnacle (Bala- 
nu8 Hameri) were dredged in abundance in 80 to 120 fathoms on Brown's 
Bank. It was usually associated on these rough, stony bottoms with 
Balanus porcatus. Among the more prominent of the northern Echino- 
derms taken in these northern waters were Solaster endeca^ Cro88<uter 
pappo8USj Laphasterfurdfer (flg. 49, a), OphiacanVui spectiibilis, and several 
new species of Ophiacantha enumerated in the general list. 

One interesting Arctic shell was added to the American fauna on this 
occasion. This is a limpet-like species {Piliscuit commodus Midd.) pre- 
viously known from the extreme northern coasts of Europe and Asia, 
from Iceland, and from Alaska. It was dredged ii^ the same region as 
the Primnoay in 150 fathoms, and lives clinging closely to the rocks. 
Doubtless other additions to our northern fauna will be found among 
these northern dredgings when they shall have been carefully studied. 

On the hard bottoms, covered with barnacles, &c., in about 100 fiEith- 
oms, off Nova Scotia, several northern species of sponges were obtained, 
mostly of Haliehondriay Chalina^ and allied genera. Among these were 
Okdiina oeulataj Polymastia robuBta^ &c. 

The fauna in the deep-water localities dredged on the same trip (sta- 
tions 2072 to 2078, 2083, 2084) did not differ essentially from that found 
atrrco esponding depths off Martha's Vineyard. 
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LIST OF ANTBOZOA* DREDGED BY THE '*ALBATB0S8" IK 18B3. 

ALCTONARIA. 

Pennatula aculeata Eor. & Dau. Figs. 7, a, b, 
B. range, 97 to 1,255 fathoms, 1883. Abundant locally. 

Pennatula acukata^ var. rosea Kor. & Dan. 
B. range, 157 to 410 fathoms (197 fathoms, 1883). Rare. 

Pennatula (Ptilella) horealU Sars. Figs. 8, 8a. 
B. range, 192 to 1,255 fathoms (204 to 1,255 fathoms, 1883). More 
common off Nova Scotia. 

Benthoptilum Hcrtum Verrill. Fig. 4. 

B. range, 843 to 1,073 fathoms (843 fathoms, station 2115, off Cape 
Hatteras, 1883). Kare. 

Balticina Finmarchica (Sars) Gray. Figs. 11, 11a. 
B. range, 104 to 858 fathoms (197 to 858 fathoms, 1883). Not rare; 
common off Nova Scotia. 

Anthoptilum grandiJfonimYQrnW. 1879. Fig. 9. 
B. range, 302 to 1,731 fathoms (1,098 to 1,731 fathoms, 1883). Scarce 
and local ; common off Nova Scotia. 

Anthoptilum Murrayl Kolliker. 
B. range, 040 to 1,362 fathoms (843 to 1,362 fathoms, 1883). Common 
locally. 

Funiculina armata Verrill. 1879. 
B. range, 252 to 1,362 fathoms (1,050 to 1,362 fathoms, 1883). Not un- 
common. 

Kopliobelemnon tenue Verrill. 1884. Fig. 5, a. 
B. range, 1,362 to 2,369 fathoms, 1883. Not common ; local. 

Kophobelemium scahrum Verrill. lo83. 
B. range, 499 to 788 fathoms, 1883. Not common; abundant locally 
in 1884. 

Umbellula^ Bairdii Verrill. 1884. Fig. 2. 
B. range, 1,731 to 2,033 fathoms, 188.3. Not common ; local. 

Umbellula Ountheri Kolliker. Fig. 3. 
B. range, 1,731 to 2,033 fathoms, 1883. Not common ; local. 



* Tho folIowiDg paper on the '^Blakf^ expedition" Anthozoa contains descriptions 
and figures of many of the deep-sea species by the writer : 

Report on tLe Anthozoa, and on some additional species dredged by the *' Blake" in 
1877-79, and by the U. S. Fish Commission steamer " Fish Hawk " in 1860-'Q2. 
From the Bulletin of tho Museum of Comparative Zoology, vol. xi, No. 1, July, 1863. 

Many sx>eoies are also described by the writer in *^ Brief Contributions to Zoology 
from the Mnseum of Tale College" in the American Journal of Science, 1878 to 1884; 
and others in the Proc. U. S. National Mnseum, vol. ii, i>p. 165-205, 1879. 
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Protaptilum aberrans Eolliker. 
B. range, 861 to 1,290 fathoms (1,098 to 1,290 fathoms, 1883). Bare. 

IHstichaptilum ffracile Verrill. 1882. 
B. range, 780 to 1,050 fathoms (1,050 fathoms, 1,883). Bare. 

Sderoptilum graoile Verrill. 1884. Fig. 6. 
B. range, 1,467 to 2,369 fathoms, 1883. Abundant locally. 

BeniUa reniformis Cnv, 
B. range, shore to 15 fathoms, off Gape Hatteras, 1883. 

Acanella Normani Verrill. 1878. 
B. range, 105 to 1,731 fathoms, 1883. Very common and abundant. 

LepidiHa caryophyllia Verrill. 1883. , 

B. range, 1,098 to 1,735 fathoms, 1883. Common. ^ 

Keratoisia omaia Verrill. 1878. 
B. range, 150 to 300 fathoms off Nova Scotia ; 858 fathoms, 1883, off 
Gape Sable ; dead joints. Northern ; not rare off Nova Scotia. 

Lepidogorgia gracilis Verrill. 1884. Fig. 10. 
B. range, 858 to 1,735 fathoms, 1883. Locally abundant. 

Diuygargia Agtisaizii Verrill. 1883. 

B. range, 1,346 fathoms, 1883. Bare and local. 

Paramuricea horealia Verrill. 1878. 
B. range, 101 to 855 fathoms, 1883. Not rare; common northward. 

Acanthogargia armata, Verrill. 1878. 
B. range, 407 to 640 fathoms (407 fathoms, 1883). More common off 
Nova Scotia, in 150 to 300 fathoms. 

Primnoa reseda (Pallas) Verrill. 

B. range, 101 to 131 fathoms, 1883. Northern ; not taken south of 
Brown's Bank, Nova Scotia. 

Anthomastus grandiflorus Verrill. 1878. Fig. 12. 
B. range, 75 to 1,395 fathoms, 1883. Local ; common off Nova Scotia. 

Oersemia langijhra Verrill. 1883. 
B. range, 858 to 1,917 fathoms, 1883. Locally abundant. 

JBwnephthya LUtkeni (Marenz.) Verrill. 

B. range, 858 to 1,497 fathoms, 1883. Not common ; chiefly northern. 

Alcyanium multiflorum Verrill. 1879. 

B. range, 130 to 300 fathoms, off Nova Scotia (131 to 239 fathoms, 
1883). Common off Nova Scotia. 

Alcyonium cameum L. Agassiz. 
B. range, 8 to 55 fathoms (13 fathoms, 1883). Abundant locally in 
15 to 30 fathoms. 

Camulariella modesta Verrill. 1874. 
B. range, 80 to 150 ihtboms (80 fathoms, 1883, off Cape Sable), £q- 

tirely oortbeni« 
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ACTINAEIA. 

Adamsia sociabilis Verrill. 1882. Fig. 26. 
B. range, 79 to 410 fathoms (98 fathoms, 1883). Abundant locally. 

Sagartia abyftsicola (Kor. & Dan.) Verrill. Fig. 177. . 
B. range, 69 to 640 fathoms ( 131 to 487 fathoms, 1883). Abandant. 

Saifartia AcaneUcd Verrill. 1883. Fig. 25. 
B. range, 252 to 1,608 fathoms (407 to 1,608 fathoms, 1883). Abun- 
dant on Acanella. 

Sagartia spongicola Verrill. 1883. 
B. range, 79 to 317 fathoms (81 to 179 fathoms, 1883). Abundant on 
spongy bottom. 

Synanthus mirabilis Verrill. 1879. 
B. range, 150 to 333 fathoms. Common off Nova Scotia. 

Urticina crassicornia Ehr. 
B. range, 16 to 141 fathoms (49 to 141 fathoms, 1883, George^s and 
Brown's Banks). Abundant northward in shallow water. 

Urticina per dix VemW, 1882. Fig. 19, a. 
B. range, 62 to 192 fathoms (02 fathoms, 1883). Common locally. 

Actinauge longicomis Verrill. 1882. Fig. 21. 
B. range, 100 to 325 fathoms (142 to 197 fathoms, 1883). Not uncom- 
mon. 

Actinauge nexUis Verrill. 1883. Figs. 22, 22a. 
B. range, 168 to 245 fathoms (197 fathoms, 1883). Common. 

Actinauge nodosa (Fabr.) Verrill. Fig. 20. 
B. range, 86 to 1,098 fathoms (122 to 1,098 fathoms, 1883). Aban- 
dant and generally diffused. 

Actinauge censors Verrill. 1882. Fig. 161. 
B. range, 164 to 458 fathoms. Local; not common. 

Actinostola callosa Verrill. 1882. Fig. 24. 
B. range, 55 to 640 fathoms (99 to 239 fathoms, 1883). Common. 

Actinemus nobili^ Verrill. 1879. Figs. 23, 23a. 
B. range, 1,068 to 1,582 fathoms, 1883. Bare; common off Nova 
Scotia in 200 to 300 fathoms. 

Bolocera Tuedice Gosse. 
B. range, 37 to 1,106 fathoms (65 to 1,106 fathoms, 1883). Gener- 
ally distributed and abundant. 

CerianthuH horealis Venill. 1873. 
B. range, 60 to 264 fathoms (99 fathoms, 1883). Not uncommon; but 
adults are rarely dredged. 

Epizoanthus Americantis Verrill. 1864. 
B. range, 26 to 547 fathoms (35 to 547 fathoms, 1883). Generally dif- 
fused and very abundant 
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Bpissoanthus Amerioanus Verrill (encrnsting variety). 
B. range, 49 to 906 fathoms, 1883. Abundant. 

Epizoanihu8 paguriphilus Verrill. 1882. Fig. 28. 

B. range, 252 to. 640 fathoms (499 fathoms, 1883). Abundant locally. 
This large species, in all cases observed, has formed the carcincecia of 

Paraipagurus pilosimanus. The surface is smooth and glaucous, dark 
bluish gray in alcohol, and often partly covered with fine mud. 

Epizoanthus abyssorum Verrill. 1885. Fig. 27. 
B. range, 1,555 to 2,033 fathoms, 1883. Common. 

This species generally forms the carcinoBcia of Parapagums pilosi- 
manm^ but sometimes consists Df two or three large obconic polyps 
arising from a grain of sand. In the former case there are four to six 
divergent marginal polyps, usually with an odd one above and beneath. 
The polyps are large, usually clavate in contraction, with twenty-four 
convergent ridges at the summit. The surface is closely covered with 
small foraminifera, mixed with some sand grains. Color grayish white, 
purple or orange tinted at summit Length of largest polyps, in con- 
traction, 10 to 13™™ 5 diameter, 9 to 11' 



mm 



MADREPOEAEIA. 

FlabeUum Goodei Verrill. 1878. Fig. 14. 
B. range, 75 to 888 fathoms, 1883. Common. 

FlabeUum angulatum Moseley. Fig. 15. 

B. range, 906 to 1,467 fathoms, 1883. Not common; local. 

CaryophyUia communis (Seguenza) Moseley. Fig. 16. 
B. range, 1,022 to 1,106 fathoms, 1883. Not common; local. 

Paracyaihujt granulosus Verrill. 1885. 

B. range, 1,091 fathoms, 1883. Not common. 

Dasmosmilia Lymani Pourt. 1871. Fig. 17. 
B. range, 65 to 179 fathoms, 1883. Common locally. 

Oculina implicata Verrill. 1864. 
B. range, 14 fathoms, off Cape Hatteras, 1883. 

SPECIES PBEVIOUSLT DREDGED BY THE "FISH HA WK" 1880 TO 1882, BUT 

NOT OBTAINED IN 1883. 

Pennatula (wuleata^ var. alba Verrill. 1883. 
B. range, 216 fathoms, 1882. Very rare. 

Virgularia Lfungmani KolL^ (young.) 
B. range, 487 fathoms, 1880. Bare. 

Af^thothela grandiflora (Sars) Verrill. 
B. range, 255 fathoms, stJttion 1031, 1881, Ix>cal; commpa off Nova 
Scotia. 
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Actinemus saginatus Verrill. 1882. 
B. range, 458 fathoms, Rtatiou 1029, 1881. Bart). 

Bolocera multicomia Verrill. 1882. 
B. range, 33 to 90 fathoms, 1879, 1881. Local, northward, off Gape Cod. 

EdwardHxa farinacea Verrill. 1806. 
B. range, 146 fathoms, station 1038, 1881. Kot common; trequent in 
shoal water northward. 

Baihyactis symmetrica (Pourt.) Moseley. 
B. range, 226 to 252 fathoms, 1880. In 32 to 2,900 fathoms, " Chal- 
lenger" expedition. 

ADDITIONAL DEEP-SEA SPECIES DREDGED BY THE ''ALBATROSS'' IN 

1884. 

StylatuUiy sp. 
Station 2171, in 444 fathoms. Bare. 

Stenogorgia casta Verrill. 1883. 
Station 2220, in 1,054 fathoms; ^^Blake" expedition, 337 fathoms, off 
Georgia. 

Phelliay sp. 
B. range, 991 to 2,516 fathoms. 

Desmaphyllum cristagalli Edw. & Haime. 
B. range, 1,054 to 1,060 fathoms. Bare. 

Lophohelia prolifera Edw. & Haime. 
B. range, 100 to 300 fathoms, off Nova Scotia; 1,060 fathoms, dead^ 
1884. Rare. 

PARTIAL LIST OF DEEP-WATER HYDROIDA. 

The following list includes only the more conspicuous and common 
forms. Many others have been taken, but the collection has not yet 
been carefully examined : 

Monocaultis gladalis (Sars) Allman. 

Corymorpha pendula Agassiz. 

Occasionally taken on muddy bottoms in 30 to 182 fathoms. 

Eudendrium, sp. 
Not uncommon. 

J)icoryne fleamosa Sars. 

Not rare on stones and shells in 20 to 80 fathoms. 
T^ibularia indivisa L. (!) 

Abundant in 65 to 158 fathoms, on hard bottoms of sand and gravel, 
among sponges. 

T^bu1aria (f ) sp. 
Simple, cornucopia-shaped, yellow steiftSi B. range, 1,525 to 1,731 
fathoms, on GK>rgoniaQ6, 
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Hydrcuitinia eohinata JohDSt 
Common from low water to 60 fathoms. 

Nemertesia antennina Lx. 
Not uncommon in 90 to 125 fathoms. 

Clodocarpus flexilis Verrill, sp. nov. Fig. 29. 
Common in 65 to 130 fathoms, on hard bottoms, with 8i>onges. 

Plumularia gracillima G. O. Sars. 
Kot rare in 70 to 125 fathoms. 

Thuiariaj sp. 
Not common. 

Sertularia cupresHna Liun^. 
Common in less than 100 fathoms. 

Calicella plicatilis {Satb) Hmdks. Fig. 30. 
Common in 100 to 351 fathoms. 

Cuspidella grandis Hincks. 
Not common. 

Opalorhiza parvula AUm. 
Not common. 

Halecium Beanii f Johns t. 
Not rare. 

Halecium Jilicula Allm. 
Not common. 

Halecium sessile Norm. 
Rather rare. 

Lafoea dumosa Sars. 

Common at moderate depths. 

Clytia Joknstoni Uincks. 
Common at moderate depths and at the surfa(;e. 

Campanulnriaj sp. 
Not common. 

Campanulariay sp. 
A very slender form. Station 2037, in 1,731 fathoms. 

Obelia dichotoma f Hincks. 
Not common. 

Obelia Umgicya^tka f Allm. 
Not uncommon on worm-tubes, &c., in 100 to 200 fathoms. 
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LIST OF ECHINODERMATA DREDGED BY THE ^'ALBATROSS" IK 1883.* 

In this list a few Dorthem species are included that were taken in 
comparatively shallow water, on George's Bank and Brown's Bank, off 
Cape Sable, Kova Scotia, and are not yet known from the deep water 
farther soath. 

HOLOTHURIOIDEA. 

Benthodytes gigantea Verrill. 1884. Figs. 31, 31a, 316. 
B. range, 938 to 2,033 fathoms, 1883. Locally very abundant. 

Bwphranides cornuta Verrill. 1884. Figs. 32, 33, 33a. 
/B. range, 855 to 1,735 fathoms, 1883. Locally abundant. 

Lophothuria Fahricii Verrill. Figs. 34, a, young. 
B. range, 16 to 1,168 fathoms (75 to 858 fathoms, 1883, George's Bank 
and off Nova Scotia). Scarce and small, except northward. 

Lophothuria squamata (Mlill.) Verrill (f) 
B. range, 80 fathoms, 1883, off Nova Scotia. Bare. 

Psolua phantapus (Fabr.) Oken. 
B. range, 86 fathoms, 1883, near George's Bank. Northern. 

Pentacta frovdosa JsBger. 
B. range, 20 to 141 fathoms (86 to 141 fathoms, 1883, near George's 
Bank) Not common south of Cape Ood; abundant from Maine 
northward. 

Pentacta minuia (Fabr.) Verrill. 
B. range, 60 to 101 fathoms, 1883, off Nova Scotia. Common from 
Maine northward in shallow water. 

Thyone scabra Verrill. 1873. 
B. range, 51 to 640 fathoms (105 to 547 fathoms, 1883). Common. 

Trochostoma turgida Verrill, = Molpadia turgidu Verrill. 1879. 
B. range, 45 to 858 fathoms, 1883. Not nncommon. 

Trochostoma Ayresii Verrill. 1885. 
B. range, 1,467 to 2,033 fathoms, 1883. Not uncommon. 

Troohoatofna ahysiicola Verrill. 1885. 
B. range, 1,200 to 2,000 fathoms. Not uncommon. 

Echinosoma dbyssieola Verrill, sp. no v. 1885. 

B. range, 2,033 fathoms, 1883. More frequent in 1884. 

A small, white, fusiform species, 15 to 20^™ long, entirely covered 
with large, strong plates, each of which bears a conical spinnle. 



*MaDy of the EcbiDoderms of this region have been described by the writer in 
''Brief Contributions to Zoology" in the American Jonmal of Science, 1678 to t865. 
Se« also Proc. U. 8. Nat. Mus., vol. ii, 1879. 

A gon<Tal catalogue of the EcbiuiKlt^rmH drodgcd IVom 1881) lo 1882 is contained ill 
Part X, of this report, p. 658, 1884. 
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Synapta brychia VerrUl, sp. nov. 

B. range, 938 fathoms, station 2111, off Cape Hatteras, 1883. 

A large species, with a strong, thick, opaqae parplish brown skin, as 
preserved in alcohol. The strong longitadinal muscles are lighter colored. 
The skin contains rather large, scattered, ovate plates, easily visible to 
the naked eye. They are perforated by uamerous (seventy to eighty 
or more) small rounded openings, and have a central eminence, com- 
posed of several slender processes. Each plate bears a large anchor, 
its length equal to that of the plate. The shaft of the anchor is round 
and smooth, narrowed next the expanded end, which is surmounted by 
several rough or lacerate denticles; the flukes are long, sharp, smooth, 
strongly recurved, more than a third as long as the shaft. ]Mauy of the 
anchors project from the skin, and are large enough to be visible to the 
naked eye. Length, in alcohol, 160*"*"; diameter, 10™">. 

EOHINOIDEA. 

Faurtalesia Jeffreysli W. Thomson. 
B. range, 843 to 1,555 fathoms, 1883. Not uncommon. 

Aerape rostrata W. Thomson. 
B. range, 1,395 to 1,608 fathoms, 1883. Local and not common. 

Aceste bellidifera W. Thomson. 
B. range, 1,395 to 1,497 fathoms, 1883. Not common. 

Schizdster fragilis (Diiben & Koren) L. Agassiz. 
B. range, 37^ to 321 fathoms (99 to 239 fathoms, 1883). Common ; 
locally abundant. 

Sehizaster Orbygnianus A. Ag. 

Schizasier canali/enuy variety, Verrill, this report for 1882, part x, p. 6r>8. 

B. range, 65 to 179 fathoms (117 to 179 fathoms, 1883). Not uncom- 
mon ; local. 

BrissppsiH lyrifera (Forbes) L. Agassiz. 
B. range, 65 to 1,555 fathoms (938 to 1,555 fathoms, 1883). Common. 

Urechinus Naresianus A. Ag. 
B. range, 1,309 fathoms, 1883. Local ; gregarious. 

Echinarachnius parma Gray. 
B. range, 6 to 888 fathoms (35 to 888 fathoms, 1883). Common ; 
often very abundant in shoal water. 

P1u>rmogoma pUjLceni4i W.Thomson. 
B. range, 458 to 1,309 fathoms (499 to 1,309 fathoms, 1883). Com- 
mon. 

Phormoaoma uranus W. Thomson. 
B. range, 843 to 03Si fithonis, isa'j ; 508 to 1,080 fathoms, 1884. Not 
common ; )9(;a) m^ giegariouvS. 



ft 

540 BEPOBT OF COMMISSIONER OF FISH AND FISHERIES. . [38] 

JSchintiS grcudlis A. Agassiz. 
B. range, 73 tx) 202 fathoms (73 fathoms, 1883). Kot uncommon ; 
local. 

Uchinus Narveffums DUben & Koren. 
B. range, 888 to 1,497 fathoms, 1883. Common; often extremely 
abundant. 

Hchinus elegans DUben & Koren (t). 
B. range, 858 to 888 fathoms, 1883. 

IStrongylocentrotus Drobachiemis A. Ag. 
B. range, 1 to 640 fathoms (35 to 141 fathoms, 1883, George's Bank 
and Brown's Bank). Common as far south as off Chesapeake Bay 
at moderate depths. 

Salenia varispina A. Agassiz. 
B. range, 547 fathoms, 1883. One specimen only. 

ArbcKna punctulata Gray. 
B. range, shore to 20 fathoms (19 fathoms, 1883). Common in shal- 
low water from Vineyard Sound southward. 

ASTEEIOIDEA. 

Asterias Forbeni Desor. 
B. range, shore to 20 fathoms (19 fathoms, 1883). Abundant from 
Massachusetts Bay southward. 

AstericLS vulgaris Bt. = A, rubens L. (!) 
B. range, shore to 208 fathoms (41 to 86 fEtthoms, 1883, George's Bank 
and Brown's Bank). Abundant from off Long Island northward, 
in moderate depths. Eanges as far south as off Cape Hatteras. 

Asteriaa Tanneri Verrill. 1880. Fig. 42, a. 
B. range, 69 to 373 fathoms (78 to 373 fathoms, 1883). Common. 

Asterias briareus Verrill. 1882. 
B. range, 31 to 373 fathoms (78 to 373 fathoms, 1883). Rare. 

LepiMteriaa compta (Stimp.) Verrill. 
B. range, 18 to 150 fathoms (38 to 150 fathoms, 1883). Common and 
widely diffused ; often very abundant in moderate depths. 

Stephandsteriaa aUmla (Stimp.) Verrill. 

Stichasier albulut Verrill, formerly. 

B. range, 64 to 192 fathoms (69 to 117 fathoms, 1883). Common and 
widely diffused ; locally abundant Banges from the Arctic Ocean 
and Northern Europe to Cape Hatteras. 

Zoroasiw Dioniedew Verrill. 1884. 
B. range, 98 to 1,555 fathoms, 1883. Common ; sometimes abundant 
locally. 

Bruvnga elegans Verrill. 1884. 
B. range, 906 to 1,396 fathoms, 1883, ^ ]U>cal j not uncommon ; gre^ 
garious. 
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Brisinga costata VeiTill. 1884. 

B. range, 888 to 1,255 fathoms, 1883. Not common. 

Oue of the larger examples, from station 2116, but not the largest, 
measured 37 inches in diameter; disk, 2.75 inches; greatest breadth of 
arms, .75 ; length of longest spines, .62 of an inch. 

Crihrella sanguinoleiUa (Muiler) Liitken. 
B. range, shore to 104 fathoms (69 to 122 fathoms, 1883). Common 
as far south as Cape Hatteras at moderate depths; abundant 
northward. 

Solaster abyssicola Yerrill. 1885. 

SolMttr EarUii VerriU, this Report for 1882, p. 659 (oot of 1879). 

B. range, 843 to 1,537 fathoms (843 to 1,395 fathoms, 1883). Not un- 
common. 

A large species, often a foot in diameter, somewhat resembling 8. 
JSarlliiy but with very different spinulation on the actinal sicje. Bays 
usually eight or nine, varying to seven and ten. Abactinal side covered 
with rather small, not very close, rounded paxilloB, bearing small and 
short spinules. The branchial papulse are large and numerous, thickly 
scattered on the disk and base of arms. Marginal plates prominent, 
bearing a transverse, oblong group of small rough spinules in two or 
three rows. Interbrachial ventral areas of moderate size, covered with 
rounded paxillad similar to those of the back, but arranged in regular 
rows, and bearing a divergent group of five to eight small rough spin- 
ules. The adambnlacral plates bear an outer transverse row of five to 
seven, rather short, moderately thick spines, united at base and covered 
by a thick skin ; and an inner group of three or four nearly equal and 
rather short spines, united together by a web for about half their length. 
Color, while living, uniform orange or deep red. Greater radius of a 
medium sized example, 113"" ; lesser radius, 40"°». 

Solaater endeca Forbes. 
B. range, shore to 150 fathoms, north of Cape Cod (122 fathoms, 1883, 
George's Bank). Common northward from Cape Cod in moderate 
depths. 

Crossaster papposua M. and Tr. 
B. range, shore to 150 fathoms, north of Cape Cod (49 to 75 fathoms, 
1883, George's and Browu's Banks). Northern ; common from the 
Bay of Fundy northward, in shallow water. 

Lophagter furdfer (Dub. & Kor.) Verrill = Solaster furciftr aiith. Figs. 
49, 49a. 
B. range, 234 to 640 fathoms (150 fathoms, 1883, George's Bank). 
Bare; chiefly northern; it occurs in moderate depths in the Gulf of 
Maine and off the Nova Scotia coast. 

PteraHer militaris M. & Tr. Fig. 35. 
B. range, 10 to 150 fathoms, north of Cape Cod (101 to 130 fathoms, 
in 1883, off Nova Scotia). Common on the coast of Maine and north- 
ward, in shallow water. 
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Diplopterasler muUipes (Sars) Verrill. Fi^. 43. 
B. ran^re, l!i4 to 640 fathoms (197 to 239 fathoms, 1883). Common and 
widely diffused as far south as off Ca]>e HatteraM. 

Hymenaster modestus Yerrill. 1885. 
B. range, 1,098 to 1,451 fathoms, 1883. Bare. 

Porania grandis Verrill. 1879. Figs. 44, 44<i, 45, 45a. 
B. range, dd to 373 fathoms, 1883. Not uneomraou. 

Paraniomorpha spinulosa Verrill. 

Porania Bpinuloaa Verrill, Proc. Nat. Miis., 1«79, p. 202. 

B. range, 86 to 040 fathoms (122 to 250 fathoms, 1883). Not uncom- 
mon. 

Astrogonium granulare M. & Tr. Figs. 48, 48a. 
B. range, 122 to 640 fathoms (122 fathoms, 1883, George's Bank). 
Hare south of Cape Cod ; more (common off' Nova Scotia and north- 
ward. ' 

Hippasteria phrygiana Gray=JI. plana auth. Fig. 47, variety. 
B. range, 30 to 150 fathoms, north of Cape Cod (50 to 150 fathoms, 
1883) George's and Brown's Banks). Northern ; common off Cape 
Cod, in the Gulf of Maine, off Nova Scotia, and northward. 

Odantaster kiitpidua Verrill. 1880. 
B. range, 56 to 487 fathoms (65 to 239 fathoms, 18a3). Common; 
locally abundant. 

Astrqpecten articulatus Say. 
B. i*ange, shore to 25 fathoms, south of Cape Hatteras (15 to 20 fath- 
oms, 1883). 

Archaster arcticus M. Sars. 

B. range, 113 to 547 fathoms. 1883. Frequent, but only in small 
numbers. 

Archaster Americanus Verrill. 1880. 
B. range, 45 to 225 fathoms (65 to 197 fathoms, 1883). Common, 
widely diffused, and often very abundant. 

Archaster Florae Verrill i 1879. Fig. 36. 

B. range, 86 to 410 fathoms (197 to 239 fathoms, 1883). Common, and 
widely diffused ; locally abundant 

Arehaster robustus Verrill. 1884. 
B. range, 938 to 1,467 fathoms, 1883. Not rare in the deeper dredg- 
ings. 

Arehaster grandis Verrill. 1884. 
B. range, 1,106 to 2,033 fathoms, 1883. ('ommon ; very :ibundant 
locally. 

Arclhoster Agassizii Verrill. 1S80. 
B. range, 182 to 1,342 fathoms (499 to 1%M2 fathoms, 1883). Common 
and widely diffused; locally sometimes very abundant. 
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Arckaster Parelii Diiben & Koren. Fig. 37. 

B. range, 225 to 1,G08 fathoms (547 to 1,608 fathoms, 1883). Not rare, 
bat alw.ijs in small uambers. 

Arckaster formosus Verrill. 1884. 
B. range, 1,4G7 to 1,608 fathoms, 1883. Not common. 

Arckaster tenuispirms Diiben & Koren. Fig. 38. 

B. range, 368 to 1,731 fathoms (888 to 1,731 fathoms, 1883). Common ; 
often abandant locally. 

Arckaster sepitus Verrill. 1885. 

B. range, 368 to 858 fathoms (858 fathoms, 1883). Bare. 

Bentkopecten spinosus Verrill. 1884. 

B. range, 855 to 1,917 fathoms, 1883. Common; locally abundant. 

Luidia elegans Perrier. 1876 (Verrill, 1880). Figs. 39, a. 

B. range, 53 to 192 fathoms (65 to 70 fathoms, 1883). Common ; some- 
times abundant locally. 

Luidia clathrata (Say). 
B. range, shore to 25 fathoms, south of Cape Hatteras (15 to 19 fath- 
oms, 1883). Southern ; common in shallow water. 

Porcellaruister ccsruleus V^ Thomson. Figs. 40, 41. 
B. range, 906 to 1,917 fathoms, 1883. Frequent; sometimes abun- 
dant. 

OPHIUROIDBA. 

Opkioglypha Sarsii (Mtk.) Ljman. 
B. range, 30 to 1,608 fathoms (65 to 1,608 fathoms, 1883). Common, 
•widely diffused ; large and often very abundant at moderate depths 
in the course of the Arctic current, off Martha's Vineyard. 

Opkioglypka signcfta Verrill. 1882. 
B. range, 65 to 640 fathoms, 1883. Common in moderate depths. 

Opkioglypha confra^osa Lyman. 1878. 
B. range, 238 to 2,033 fathoms (2,033 fathoms, 1883). Not common. 

Opkioglypka bullata W. Thomson. 

B. range, 1,608 to 2,221 fathoms, 1883. Not rare; local. 

In reject to the large rounded scales of the disk, our larger speci- 
mens agree closely with the description of 0. convexa, to which I at 
first referred them. Other characters agree better with O. bullata. 

Opkioglypka lepida Lyman. 1878. Var. spinulosa Vemll. 1884. 

B. range, 888 to 1,497 fathoms, 1883. Extremely abundant in several 
localities. 

The disk is flat and thin ; the scales thin, unequal, rather irregular in 
size, with curved margins ; and there are small sharp spinules scattered 
over the disk. The arms are slender, and there is a single, longer, upper 
spine rather widely separated from the two lower and much smaller 
ones, close to the tentacle-scales. 
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Opkiogly pita Ljungmani Lyman. 1878 (f). 
B. range, 843 to 1,4G7 fathoms. Coramou. 

This 8i)ecies is very closely allied to the preceding, and, like it, asnally 
has, when perfect, a few small spines scattered on the disk ; bat the disk 
is much thicker, and the arms higher at base. The month-shields are 
larger and longer, emarginate laterally^ disk scales coarser; the jaws 
more acute ; mouth -papillsB, four or five, short, flat rounded, except the 
inner one. 

Opliiomusium Lymani W. Thomson. 
K range, 238 to 2,033 fathoms (640 to 2,033 fathoms, 1883). Abun- 
dant and large in many localities. 

Ophtamusium armigerum Lyman. 1878. 
B. range, 1,731 to 2,369 fathoms, 1883. Abundant locally. 

Ophiochiton grandis Verrill. 1884. 
B. range, 888 fathoms, 1883. Rare. 

Ophiomitra spinea Verrill. 1885. 
B. range, 2,038 fathoms, station 2,035, 1883. Two specimens. 

A large species resembling 0. valida. A^s five, long and stoat; 
disk fivelobed, indented between the arms; radial shields moder- 
ately large, irregularly ovate, with a small notch in the broad outer 
end ; their inner ends are separated by a wedge of small scales, but the 
outer ends are in contact, or nearly so ; disk-scales rather small, un- 
equal, bearing small, low, conical spinules or granules; a few granules 
on the outer end of radial shields and bases of the arms. Arm-spines, 
eight or nine at base of arms, long, slender, acute, sharply thorny, aris- 
ing from prominent side plates; the middle spines are the largest and 
roughest; the rows do not meet above at base of arms. Mouth-shields 
rhombic, with incurved lateral margins; th^ inner angle acute, the 
outer one obtuse or rounded; side mouth-shields thickened, crescent- 
shaped; tentaole-scale rather large, those at base of arm wide, flat, and 
obtuse ; farther out lanceolate and rather acute. Mouth-papillae nu- 
merous, unequal, rather irregular and crowded at the outer mouth-angles, 
where they form two or more rows ; in the largest example there are 
eighteen to twenty, or more, in each angle; in the smaller one about 
twelve; they are mostly rather slender, spiniform, or papilliform, the 
outermost one wider and more flattened. The larger specimen has the 
disk 14°»° in diameter; the smaller one, 11™°. 

OphiacanthaMdentata (Retz.)Jjj}xng.; Lyman (|?ar«) "Challenger'' Ophin- 
roidea. 

Ophiacanthaspinulosa (M. andXr.) Lyman, Illus. Catalogue Mus. Comp. Zoology. 

B. range, 40 to 351 fathoms (101 to 351 fathoms, 1883). Common north- 
ward, in moderate depths, from Massachusetts Bay to Greenland. 
The form here intended is the same as that described and figured by 
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Lviiiuu, Llitken, Duncan and Sladen, and others as 0. spinulosaj from 
northern waters. Lyman's deep-water specimens, some of which I have 
examined, belong in part at least, to the following species. 

Ophiacantha fraterna Verrill, sp. nov. 

B. range, 908 to 1,608 fathoms. Common. 

Disk rounded, rather swollen, with ten slightly raised radial ridges 
made by the radial shields, which have the outer ends small, a little 
prominent and naked. The surface of the disk is covered with very 
small, short, obtuse, rough spinules, terminated by several minute 
sharp thorns ; usually mixed with these there are many small, rather 
rough conical granules, of about the same size. Arm-spines at base of 
arms about eight, longest on the second and third joints beyond the 
disk, but the rows are not closely approximated dorsally. The upper 
spines are long, very slender, acute, and but slightly roughened j the 
middle ones are a little thorny ; the lower ones comparatively short. 
Tentacle-scale flattened, small, tapered, subacute. Ventral arm-plates 
narrow, about as long as broad, strongly convex on the outer margin, 
and with a distinct angle on the inner. Mouth-shields small, trans- 
versely cross-shaped, with a small outer lobe extending a little on the 
iuterbrachial spaces, and with a small, very obtuse angle on the inner 
margin, the side lobes much larger and more'prominent. Side mouth- 
shields rather wide, somewhat crescent-shaped, strongly curved. Mouth- 
papillaB about three on each side, besides a larger one below the teeth ; 
they are rather long, 8piniform,and acute, the outer one not differing 
from the rest. Color in alcohol dull brownish yellow, usually with 
darker brown blotches on the arms and disk. Diameter of disk, usually 
9 to 12«°». 

This species has hitherto been confounded with 0. hideiitataj which it 
resembles. It diflTers in the smaller size and ditterent character of its 
disk-spiuules, in the rougher spines, smaller and more acute tentacle- 
scales, and in the sharp, spinifoim, outer mouth-pax)illa'. S*he mouth- 
shields have an outer lobe extending somewhat on the iuterbrachial 
spaces, though less so than in 0. millespina and several other species. 

Ophiacantha varupina Verrill, sp. nov. 

B. range, 101 fathoms, off Nova Scotia. 

Disk slightly five-lobed, covered on the central part with small, 
elongated, tapered, acute, rough spines, which are gradually replaced 
toward the margins by shorter and stouter, very rough, obtuse stumps, 
surmounted by a group of sharp, rough spinules ; radial shields slightly 
exposed at the prominent outer end. Arms slender ; the spines about 
eight, somewhat rough, glassy ) the upper ones long, slender, acute, 
the rows nearly meeting on the second joint beyond disk ; the lower 
ones are shorter and very slender ; tentacle scale flat, subspatulate, 
broadly rounded at the end. Ventral arm-plates near base of arms not 
mnch broader than long, rather pentagonal, the outer edge curved, or 
H. Mis. 67 35 
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sabtroncate in the middle, the inner ed;;:e nearly straight or slightly 
angalated centrally. Mouth-shields strongly Ibur-lobed, the inner augle 
acute, with concave sides, the lateral lobes prominent, subacute, the 
outer lobe smaller, obtuse, extending somewhat on the interbrachial 
area; side mouth-shields wide, not very long, somewhat crescent- 
shaped, the outer margin convexly arched to lit the concave sides of 
the mouth shield. Mouthpapillsd mostly flat and broad, lanceolate or 
obtuse, three or four on each side besides the infradental ; a slender, 
smaller one often stands out of line, back of the outermost, which is 
flatter and more obtuse than the others. Color yellowish brown, with 
darker blotches oi> disk and arms. Diameter of disk, 9™°*; length of 
arms, 35"°^ Station 2009, in 101 fathoms, oft' Nova Scotia. Peculiar in 
the mixture of shai^) spines and obtuse thorny stumps on the disk. 
General appearance much as in 0. Hdentata. 

Ophiacantha granuUfera Verrill. 1885. 

B. range, 101 to 200 fathoms, oft* Nova Scotia. 

Disk five-lobed, covered with small rounded and conical, slightly 
rough granules; radial shields form ten rather prominent ridges, naked 
only at the rounded and prominent outer end ; interbrachial spaces be- 
neath scaly, with few gi^nules. Arms rather broad. Arm-spines eight 
to nin^ at base of arms^ tke rows not approximating dorsally ; the upper 
ones are long, very slender, acute, slightly roughened ; the middle onesare 
stouter and distinctly thorny; the lower ones much shorter; tentacle- 
scale small, lanceolate, subacute, except on the two first joints, where 
they are obtuse and flattened, and sometimes two together; side arm- 
plates broadly united ventrally; ventral arm-plates unusually broad 
and short, especially on the second to seventh joints, where they are 
transversly oblong, the outer margin nearly straight or slightly emar- 
ginate, the inner edge with a slight median angle; farther out they be- 
come longer, narrower, and somewhat trapezoidal. Mouth shields small, 
somewhat cruciform, with a small outer lobe, an obtuse inner angle, and 
with acute lateral lobes. Side mouth -shields larger, broad, strongly 
curved, thickened, and minutely granulose. Mouth-papillaj all spiui- 
form, three or four on each side, besides a larger one below the teeth. 
Color light brownish yellow, with darker blotches on the arms. Diam- 
eter of disk, 9™™ to 11""™. Easily distinguished by the short, wide, 
ventral arm-plates and the small, close, granules on the disk. 

Ophiacantha enopla Verrill. 1885. 

B. range, 351 to 640 fathoms, 1882, 1883. 

Easily distinguished by having numerous mouth-papillse, the outer 
ones forming a crowded group at the end of the mouth-angles. The 
disk is covered with small obtuse or rounded granule-like stumps, 
slightly spinulat^d at the end. The arm-spines are long and slender, 
glassy, seven or eight near the base of the arms, forming a nearly con- 
tinuous band on the dorsal side. Color in life, orange. 
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Ophiacaniha abyssicola G. O. Sars. 
B. range, 1,000 to 1,608 fathoms, 1883. Not uncommon. Very closely 
allied to the next, and perhaps identical. 

Ophiacaniha millespina Yenill. 1879. 
B. range, 100 to 1,917 fathoms, 1883. Abundant and widely diffused. 

Ophiacantha aculeata Yerrill. 1885. 
B. range, 1,346 to 1,395 fathoms, 1883. 

A large species, with five unusually long, gradually tapering arms. 
Disk rounded and swollen, throughout evenly covered with small, 
slender, elongated spinules, having rough sides and terminated by four 
to six slender, rough, divergent points. These disk-spinules are less 
crowded, smaller, longer, and more slender than in 0. hidentata. End of 
radial shields not exposed. A^m-spines very long, slender, nearly 
smooth, eight, or nine at base of arms, those next to the edge of disk 
decidedly longer and forming an almost continuous band above. Ten- 
tacle-scales rather wide, but with acute tips at base of arms, rapidly 
becoming smaller and acute-lanceolate farther out. Mouth-shields 
rather small, rounded externally, and not extending much on the inter- 
brachial spaces, obtuse-angled on the inner side. Jaws broader and 
more obtuse than in most species. Mouth-papillse rather slender, usu- 
ally three or four on each side of a jaw, besides the median one ; the 
outer one is largest, broad and flat at base, rapidly narrowed toward 
the acute end ; the next two are more slender, spiniform, and acute ; 
sometimes an additional smaller one stands out of line, behind those in 
the regular row. Color, light orange or buff. Diameter of disk of a 
large example, 17°*'" ; length of arms, 110">*°. Stations 2034 and 2105, 
in 1,346 to 1,395 fathoms, on Brisinga elegans V. 

Ophiacantha anomala G. O. Sars. 
B. range, 101 to 131 fathoms, off Nova Scotia, 1883. Not common ; 
chiefly northern. 

This species is easily recognized by having regularly six arms. The 
disk is covered with rather large and coarse stunix)-like spinuks, 
rough at the obtuse or rounded summit. 

Ophiacantha spectabilis 6. O. Sars. 
B. range, 131 fathoms, off Nova Scotia, 1883. One specimen only. 

This species has smoothish, tapering, acute spines on the disk. The 
month-papillsB are slender, tapering, and acute. 

OphiacantJta crassidens Verrill, Amer. Jouni. Sci., February, 1885. 
B. range, station 2115, in 843 fathoms, off* Cape Hatteras. 

This large species is easily distinguished by its disk, covered with 
small, conical, acute spines, and by the remarkably large, rough, and 
thick mouth-papillaB, which nre crowded. The arm-spines are rather 
short and blunt. The color is dark brown in alcohol. • 
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Ophidcantha gracilis Verrill, sp. nov. 

B. rau^e, 220 to 858 fathoms, mostly off Xova Scotia, on Gorgoniaus. 

A small, delicate species, with long, slender, attenuated arms. Disk 
round and full, covered with relatively large, easily visible scales, each 
of which bears a rather large and high columnar spinule, a little en- 
larged at the summit and terminated by five or six or more, slender, 
sharp, divergent points. Arm-spines along most of the length of the 
arm, four or five, short for the genus, being about half as long as an 
arm-joint; the small upper one is tapered; the lower ones are stouter, 
rough, blunt, and hooked at the end ; the lowest is largest and most 
hooked ; on the two joints next to the disk the five spines are much 
longer, very slender, tapered, acute ; the two upper ones twice as long 
as an arm-joint. Tentacle-scale, small, spiniform ; mouth-papillse few, 
about three on each side of a jaw, besides a larger, odd, terminal one ; 
the lateral ones are small, spiniform ; the two outer ones stand a little 
back from the slit, like tentacle-papillse ; mouth-shields small, narrow, 
rounded without; acute, angular within; side shields, large, angular; 
ventral arm plates widely separated, elongated, rounded on the outer 
edge ; the inner end with an angular median point. Diameter of disk, 
3.5™°' ; length of arms, about .22™°. Probably young, but very unlike 
the young of any of our other species. 

Qphiolebes Acanellce Verrill, Amer. Journ. Sci., February, 1885. 

B. range, 91 to 122 fathoms, off !N'ova Scotia. 

Disk rounded, sdiall^, covered above And below with rather large 
globular or capitate stumps, minutely spinulose at the end. Arms short* 
Arm-spines at base of arms, six or seven, short, obtuse, rough, with 
small spinules; the four lower are shorter and stouter than the upper 
ones, with a blunt or clavate, rough, thorny tip ; the upper ones are 
more cylindrical, but mostly blunt, shorter than the breadth of the arm- 
joint ; the lower groups of three or four spines extend nearly to the 
mouth-angles. Mouth-papillae, three or four on each side, small, nearly 
equal, rounded, obtuse. Diameter of disk, 6°°*. Station 2071, on Para- 
muricea horealis^ in 113 to 122 fathoms, off Nova Scotia. 

Ophiopholis aculeata Gray. 
B. range, shore to 1,000 fathoms (18 to 1,000 fathoms, 1883). Very 
common and widely diffused as far south as off Gape Hatteras. 

Amphiura O^^i Ljnngmann (f); Lyman. 

B. range, 182 to 1,008 fathoms (487 to 1,608 fathoms, 1883). Not 
uncommon. 

In this species the disk is covered \\ith small scales, above and below; 
the radial shields are elongated, wedge-shaped, with a narrow group 
of scales between their divergent and tapered inner ends. The arms 
are very long and rather slender, flattened, usually with about six 
spines toward the btise, but in large specimens there may be as many 
as eight; they are moderately long, tapered, and, except the upper 
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ones, mostly a little bent toward the end, with the tip slightly hooked. 
Two flat, blant tentacle-scales, which are very small and indistinct in 
yoang specimens; a pair of stoat mouth-papillsB at the end of each jaw, 
and one smaller spiniform one on each side, a little farther back ; a 
stoat, erect, spiniform tentacle- papilla at the oater end of the month- 
slit on each side. 

Amphiurafragilis Verrill, sp. nov. 
B. range, 239 to 1,467 fathoms. 

Disk, fivelobed, covered above with small, delicate scales, naked 
beneath; radial shields, pear-seed-shaped, slightly divergenj;, the inner 
ends separated by a narrow row of scales. Arms long and slender; 
Arm-spines, foar or five near the disk, nsually foar along the middle 
and three toward the tip of the arms; they are subeqnal in length, the 
apx>er one a little longer and more Enlarged toward the base, the tips ob- 
tuse and minately roughened or spinulose on one side. Tentacle-scale 
absent or rudimentary. Mouth-shields small, rounded; side mouth- 
shields rather broad. Mouth-papillse, four to each angle; a pair of 
large, stout, blunt ones stand at the end of the jaw, and a much smaller, 
spiniform, acute one a little farther back on each side ; there is also an 
acute, spiniform, erect papilla outside of the mouth-tentacle, opposite 
the outer angle of the mouth-slits, as in A. Otteru Ventral arm-plates, 
subquadrate, longer than broad, with the outer angles rounded and the 
inner ones truncated; farther out they become shorter and somewhat 
five-side<l, with the outer margin rounded and the inner corners so 
much truncated as to form a median angle. Diameter of disk of au 
ordinary specimen, 6"™; length of arms, about 30"'"». Kesembles the 
young of A. Otteri, but differs in lacking tentacle-scales and in having 
the disk naked below, and in the arm-spines, which are not curved. 

Amphiura macilenta Verrill. 1882. 

B. range, 53 to 115 fathom^ (70 fathoms, 1883). Very abundant 
locally, in moderate depths, as far south as off Cape Hatteras. 

Amphiura Ootsi (Ljung.) Lym. 
B. range, 14 fathoms, station 2114, off Gape Hatteras. 

Amphiura tenuifspina (Ljung.) Lyman. Fig. 55. 

B. range, 115 to 487 fathoms (407 fathoms, 1883). !N'ot uncommon. 

Amphilepis Norvegica (Ljung.) Lym. 

B. range, 547 to 1,608 fathoms, 1882, 1883. Common and large. 

Opkiocnida olivacea Lyman. 1869. 
B. range, 63 to 192 fathoms (131 fathoms, 1883). Sometimes abun- 
dant locally. 

Ophioscolex glacialis Miiller & Troschel. 
B. range, 101 to 1,000 fathoms, 1883. Common. 
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Ophioscolex quadrispinus Verrill. 1884. Figs. 56, 66ii, 56fe. 

B. mnge, 101 to 234 futlioms (101 fathoms, off Xova Scotia, 1883). 
Rare. 

Disk swollen; arms five, long, attenuated distally. The disk and 
base of arms are covered with a thick soft skin, with close wrinkles or 
small rounded vorrucje above, becoming concentric and radial wrink- 
les beneath, but beyond the biusal part of the arms becoming smoother 
and thinner, concealing the feebly developed arm-plates. Arm-spines 
four, or alternately three and four, near base of arms (three in yomig 
exam]>les), nearly equal, rather stout, tapered ; lower ones blunt; upper, 
acute in p^rt, scarcely as long as the breadth of the arm. Tentacle-scale 
small, tapering, acute ^ teeth, six to eight or more, rather slender, 
acute, often in pairs ; mouth-papillie, small, slender, acute, unequal, 
eight to ten on a side of each angle, besides two or three larger ones 
outside of the second mouth-tentacle and one within the slit at the first 
mouth-tentacle ; the outer papillae in large specimens are crowded so as 
to form two or more rows. Large examples have the disk 14""* in diam- 
eter ; length of arms, 70"'"'. Stations 1121 and 2069 ; also Gulf of Maine, 
station 38, in 112 fathoms, 1878. 

Hemieu}^ale tenuispina Verrill. 1885. 

Antranyxf UmuUpina Vomll, Ara«ir. Joiirii. Sci., vol. 2H, p. 211>, 1884. 

B. range, 1,362 to 2,033 fathoms, 1883. Locally abundant on Scleropti- 
lum gracile V. 

The disk is covered with thin roundish scales, visible when dried, 
without granules ; radial shields i)rominent distally; arms with small 
scales above, and larger prominent ones along the sides; spines three, 
the upper longest; tentacle-scales small, spiniform ; mouth-shield small, 
rhombic; mouth-papillaj several, small, in a regular row. 

AHtrocheJe Lymani Verrill. 1878. Fig. 53. 

B. range, 264 to 1,608 fathoms ; 407 to 1,608 la thorns, 1 883. Abundant 
on Acanella. 

Antronyx Loveni Miiller and Troschel. Figs. 54, 54a, b. 
B. range, 787 to 1,362 fathoms (843 to 1,362 fathoms, 1883). Common 
on Penuatulacea. 

Oorgonocephalus Lamarckii Lyman. 

Asirophijion Iximarckii M. &, Tr., Syst. Aet., 1842. 

B. range, 150 to 300 fathoms (194 fathoms, 1882; 239 fathoms, 1883). 
Common off Nova Scotia on Alcyonaria. 

CRINOIDBA. 

Antedon dentuia (Say) Verrill. Fig. 58, young. 
B. range, 69 to 640 fathoms (69 to 487 fathoms, 1883). Common; 
sometimes abundant locally. 
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LIST OF ECHINODEEMATA DREDGED BY THE ** FISH HA WK'\ 1880 TO 1882, 

NOT OBTAINED BY THE ''ALBATROSS'' IN 1883. 

Toxodora ferruginea VerriU. 1882. 
B. range, 100 to 155 fathoms, 1880, 1881. Locally common. 

Spatangus purpureu8 Leske. 
B. range, 89 to 158 fathoms, 1881, 1882. Not common. 

Uchinocyamus pusillus (Miiller) Gray. 
Q. range, 146 fathoms, 1881. One specimen only. 

^kinus Wallisi A. Agassiz. 

B. range, 156 to 640 fathoms, 1880, 1881, 1882. Not common. 

Temnechinvs maculatus A. Agassiz. 
B. range, 115 fathoms, 1880. One specimen only. 

Darocidaris papillata A. Agassiz (variety). 
B. range, 104 to 158 fathoms, 1881, 1882. Locally common. 

Hemipedina Cubensis A. Agassiz. 
B. range, 194 fathoms, 1882. One specimen. 

Paraniomorpha borealis Verrill. Figs. 46, 46a. 

Aaierina borealis Yerrill, Amer. Joura. Sci., vol. xvi, p. 213, 1878. 

B. range, 192 to 225 fathoms, 1880. Bare ; northern. 

Archaster Bairdii Verrill. 1882. 

B. range, 351 to 396 fathoms, 1881. Bare. 

Otenodiscus crispatus Diiben & Koren. 
B. range, 182 to 321 fathoms, 1880, 1881, 1882. Local; abundant 
north of Cape Cod. 

Ophioglypha (Ophiopleura) aurantiaca Verrill. 1882. 
B. range, 86 to 317 fathoms, 1880, 1881, 1882. Rare. 

Rhizocrinus Lofotensis Sars. Fig. 57, young. 

B. range, 640 fathoms, 1882. Station 2226 in 2,021 fathoms, 1884. 

ADDITIONAL DEEP-WATER ECHINODEEMATA DREDGED BY THE 

''ALBATROSS" IN 1884. 

Ankeroderma Umicola Verrill. 1885. 
Station 2171, in 444 fathoms, off Chesapeake Bay. 

Aspidodiadema Antillarum A. Agassiz. 
Station 2210, in 991 fathoms. Bare. West Indian. 

Zoroaster fulgens W. Thomson. 
Station 2206, in 1,043 fathoms. One example. European. 

Pteraster pulvillus Sars. 

Station 2226, off Chesapeake Bay, in 2,021 fathoms, 1884. Gulf of 
Maine and off Nova Scotia. Bare. 
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Astroporpa annulaia LUtk. and CErsted. 
Off Gape Hatteras, stations 2267 to 2269, and 2301 , in 48 to 68 fathoms, 
on Titanideum suberosum V. West Indian. 

BathycrimiSj sp., near B. gracilis W. Thomson. 
B. range, 2,021 fathoms, station 2226. One specimen. 

LIST OF DECAPOD CRUSTACEA TAKEN BT THE ''ALBATROSS'* IN 1883. 

The following list has been compiled from the papers published by 
Prof. 8. I. Smith.* The Gumacea, Amphipoda, Isopoda, and lower 
groups, obtained in 1883, are not here included, for they have not yet 
been reported upon, though a few are mentioned on a previous page. 

BRAGHYURA. 
Anainathia Agasaizii Smith. 1885. 

Amathia Agasaizii Smith, 1882. 

B. range, 142 to 333 fathoms (142 to 197 fathoms, 1883). 

Hyag coarciatus Leach. 
B. range, 35 to 906 fathoms, 1883. Ghiefiy northern. 

Collodes robustus Smith. 1883. 
B. range, 56 to 373 fathoms (78 to 373 fathoms, 1883). 



* The fullo wing papers by Professor Smith are the principal ones relating to the 
deep-water Crustacea of this region : 

Preliminary Notice of the Crnstacea dredged in 64 to 325 fathoms, off the sonth 
coast of New England by the United States Fish Commission in 1880. From the Pro- 
ceedings of the National Museum, Washington, vol. iii, for 1880, January, 1881. 

Preliminary Report on the Brachyura and Anomura dredged in deep water off the 
south coast of Now England by the United States Fish Commission in 1880, 1881, and 
1882:. From the same, vol. vi, p. 1, June, 1883. 

Report on the Crustacea. Parti. Decapoda ["Blake" expedition]. From the 
Bulletin Mus. Comp. Zoology, x, 1882. 

Report on the Decapod Crustacea of the "Albatross '^dredgings off the east coast of 
the United States in 1883. Extracted from the annual report of the Commissioner of 
Fish and Fisheries for 1882. Published 1884. 

Crustacea of the "Albatross" dredgings in 1883. From the American Journal of 
Science, vol. zxviii, July, 1884. 

On some new or little known Decapod Crustaceas from recent Fish Commission 
dredgings, off the east co.'ist of the Uuite>d States. From the Proceedings of the Na. 
tional Mnseum, vii, p. 493, 1885. 

The following papers contain descriptions of the deep-water Isopoda : 

Report on the Isopoda [" Blake '^ expedition]. From the Bulletin of the Museum of 
Comparative Zoology, vol. xi, No. 4, September, 1883. By Oscar Harger. 

Report on the Marine Isopoda of New England and adjacent waters. This report, 
part vi, for 1878, p. 297. By Oscar Harger. 

The following paper, relating to the "Blake'* Crustacea, contains descriptions of 
species also dredged by the United States Fish Commission : 

Etudes pr^liminaires sur h-s Crustacds. From the Bulletin of the Museum of Com- 
imrative Zoology, vol. viii. No. 1, December, 1880. By A. Milne-Edwards. 
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Euprognatha rastelUfera Stimpson. 
B. range 44 to 229 fathoms (66 to 98 fathoms, 1883). Very abundant 
locally, 1880, 1881. 

Ccmcer irraratua Say. 
B. range, shore to 314 fathoms (18 to 86 fathoms, 1883). Extends to 
the region south of Gape Hatteras in moderate depth. 

Cancer borealis Stimpson. 
B. range, shore to 435 fathoms (18 to 373 fathoms, 1883). Found as 
far south as Gape Hatteras, off the coast. 

Oeryon quinguedena Smith. 1879. Fig. 156. 
B. range, 105 to 740 fathoms (105 to 588 fathoms, 1883); 263 to 740 
fathoms, ^^ Blake " expedition. 

Achelous Oibbesii Stimpson. 
B. range, 16 fathoms, 1883^ off Gape Hatteras. 

Persephone punctata (Brown) Stimpson. 
B. range, 14 fathoms, 1883 ; off Gape Hatteras. 

EtkuHna abysaicola Smith. 1884. 
B. range, 1,497 to 1,735 fathoms, 1883. 

ANOMCEA. 

Latreillia elegans Eoux. 

B. range, 70 to 134 fathoms (70 fathoms, 1883). 

ffomola barbata (Fabricius) White. 

B. range, 56 to 373 fathoms (143 to 373 fathoms, 1883). 

Porcellana Sayana (Leach) White. 
B. range, 48 fathoms, 1883 ; off Gape Hatteras. 

Lithodes maia Leach. 
B. range, 141 to 291 fathoms (141 fathoms, 1883 ; off Nova Scotia). 

Lithodes Agaasizii Smith. 1882. Figs. 151, 151a, 1516. 
B. range, 410 to 1,255 fathoms (843 to 1,255 fathoms, 188^). 

Eupagurus bernhardus (Linn6) Brandt. 
B. range, 5 to 86 fathoms, 1883. 

Eupagurus politus Smith. 1882. 
B. range, 31 to 640 fathoms, 1883. 

Eupagurus pubescens (Eroyer) Brandt. 
B. range, 26 to 86 &thoms (31 to 86 fathoms, 1883). 

Eupagurus Kroyeri Stimpson. 

B. range, 35 to 640 fathoms (35 to 239 fathoms, 1883). 

Eupagurus longicatpus (Say) Stimpson. 
B. range, shore to 20 fathoms (19 fathoms, 1883). 

Eupa{furus pollicaris (Say) Stimpson. 

B. range, 1 to 20 fathoms (18 to 19 fathoms, 1883). 
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Oatapagurus Sharreri A. M. Edwards. Fig. 26. 

Hemipagurus tiooialia Smitb. 1881. 

B. range, 61 to 264 fathoms (78 to 140 fathoms, 1883). 

Parapagurus pilosimanus Smith. 1879. Fig. 28. 
B. range, 250 to 2,221 fathoms (1,731 to 2,221 fathoms, 1883). 

ft 

Sympagnrus pictus Smith. 1883. Fig. 161. 
B. range, 164 to 264 fathoms (168 fathoms, 1883). 

Munida Caribcca Smith. 1882. (Stimpsont) Fig. 153. 
B. range, 56 to 264 fathoms (69 to 131 fathoms, 1883). Very abund- 
ant locally in 1880, 1881. 

MunidopHs rostrata Smith. 1885. 

Galaoaniha roatrata A. M.-£dwanls. 

B. range, 1 ,098 to 1,342 fathoms, 1883 ; 1,241 to 1,394 fathoms, « Blake » 
expedition. 

Munidopsu Bairdii Smith. 1885. 

Galacantha Bairdii Smith. 1884. 

B. range, 1,497 fathoms, 1883. 

Munidop8vt curvirostra Whiteaves. 
B. range, 75 to 1,290 fathoms. 1883. 

# 

MACRUEA. 

Pentacheles sculptus Smith. 1880. Fig. 152. 
B. range, 464 to 843 fathoms (843 fathoms, 1883). 

Pentacheles nanus Smith. 1884. 

B. range, 843 to 1,917 fathoms, 1883. 

Pentaclieles debilis Smith. 1884. 
B. range, 1,290 to 1,309 fathoms, 1883. 

Ceraphilus Agassizii Smith. 1882. Fig. 155. 
B. range, 499 to 959 fathoms, 1883; 263 to 603 fathoms, "Blake* 
expedition. 

Orangon vulgaris Fabricius. 
B. range, shore to 20 fathoms (18 to 19 fathoms, 1883). 

Pontophilus Norvegicus M. Sars. 

B. range, 105 to 524 fathoms (105 to 239 fathoms, 1883). 

Pontophilus brevirostris Smith. 1881. 
B. range, 51 to 233 fathoms (65 to 98 fathoms, 1883). 

Pontophilus abyssi Smith. 1884, 
B. range, 1,917 to 2,221 fathoms, 1883. 

Sabinea princeps Smith. 1882. Fig. 157. 
B. range, 372 to 888 fathoms (640 to 888 fathoms, 1883). 

Sabinea Sarsii Smith. 1879. 
B. range, 122 to 150 fathoms, 1883 ; off Nova Scotia. 
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Glyphocrangon sculptus Smith. 1884. Fig. 154. 

Bhachocaris aculpfa Smith, '^ Blake" expedition, Crust., !>. 49, pi. 5, lig. 3, 
pi. 6, fig. 3-3d, 1882. 

B. range, 1,098 to 1,395 fathoms, 1883. 

JBippolyte Liljeborgii Daiiielsseu. 
B. range, 75 to 524 fathoms (75 to 150 fathoms, 1883). 

HippolyU pusiola Kroyer. 
B. range, 49 fathoms, 1883 ; off Nova Scotia. 

Hippolyte polaris Boss. 

B. range, 122 fathoms, 1883 ; off Nova Scotia. 
Hippolyte Orcsnlandica (Fabricius) Miers. 

B. range, 35 fathoms, 1883 ; George's Bank. 

Bythoearis grcudlis Smith. 1885. 

B. range, 888 to 1,043 fathoms, 1883, 1884. 

Fandalus Montagui Leach. 
B. range, 113 fathoms, 1883 ; off Nova Scotia. 

PandaXus propinquus 6. O. Sars. 

B. range, 122 to 524 fathoms (122 to 239 fathoms, 1883). 

Patidalus borealis Kroyer. 
B. range, 105 fathoms, 1883; off George's Bank. 

Pandnlus leptocerus Smith. 1881. 

B. range, 10 to 430 fathoms (18 to 197 fathoms, 1883). 

Nematocardnus ensiferus Smith. 1884. 

Eumiersia ensifera Smith, ''Blake " expedition, Crust., p. 77, pi. 13, figs. i-O, 
1882. 

B. range, 588 to 2,033 fathoms, 1883. 

Uphyrina Benedicti Smith. 1885. 
B. range, 959 fathoms, 1883. 

Acanthephyra Agassizii Smith. 1882. 

Miertfia Aqassizii Stuith, 1882. 

B. range, 105 to 2,949 fathoms, 1883. 

Acanthephyra eximea Smith. 1884. 
B. range, 938 fathoms, 1883 ; off Gape Hatteras. 

Acanthephyra hrevirostrin Smith. 1885. 
B. range, 1,395 to 2,949 fathoms, 1883. 

JSiotostomtis robmtus Smith. 1884. Fig. 160. 
B. range, 1,309 to 1,555 fathoms, 1883. 

Meningodora mollis Smith. 1882. 
B. range, 1,106 fathoms, 1883; 1,632 fathoms, "Blake" expedition. 

Hymenodora gladalis G. O. Sars. 

B. range, 801 to 2,949 fathoms, 1883, 1884. 

Pasiphae princeps Smith. 1884. Fig. 158. 
B. range, 1,342 fathoms, 1883. 
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Parapasipkae sulcatifrom Smith. 1884. Fig. 162. 
B. range, 516 to 2,949 fathoms, 1883. 

Parapdsiphae cristata Smith. 1884. 
B. range, 1,628 fathoms, 1883. 

Parapasipliae oompta Smith. 1884. 
B. range, 2,369 lEathoms, 1883. 

Benthcecetes Bartletti Smith. 1882. 

B€nihe$icymu8 Bariletii Smith, ''Blake'' expedition , Cniflt.| p.H2, pi. 14, figs. 1-7, 
1882. 

B. range, 588 to 858 fathoms, 1883. 

Benthesioymua f carinatus Smith. 1884. 
B. range, 1,022 fathoms, 1883. 

Benthesicymtis f , sp. indet 
B. range, 1,555 fathoms, 1883. 

AmalopencBus elegans Smith. 1882. 

B. range, 372 to 2,369 fathoms (640 to 2,369 fathoms, 1883); 457 to 1,632 
fathoms, ^' Blake " expedition. 

Amalopenaeus valens Smith. 1884. 
B. range, 640 fathoms, 1883. 

Aristeus f tridens Smith. 1884. Fig. 159. 
B. range, 843 to 2,221 fathoms, 1883. 

Hepomadus tener Smith. 1884. 
B. range, 2,949 fathoms, 1883. 

Hymenopenceun micropg Smith. 1884. 
B. range, 906 to 1,731 fathoms, 1883. 

Sergestes arctictis Kroner. 
B. range, 139 to 1,025 fathoms (221 to 1,025 fathoms, 1883). 

Sergestes rohustus Smith. 1881. 
B. range, 372 to 1,632 fathoms (640 to 641 ikthoms, 1883) ; 1,632 fath- 
oms, " Blake'' expedition. 

8erge$tes mollis Smith. 1882. 
B. range, 373 to 2,949 fathoms, 1883 ; 1,632 fathoms, " Blake" expedi- 
tion. 

SCHIZOPODA. 

Onathophaumaj sp. 
B. range, 858 to 2,033 fathoms, 1883. 

OnatJiopliauHia, sp. 
B. range, 959 to 2,949 fathoms, 1883. 

ThysanoeHHa^ sp. 
B. range, 398 to 1,067 fathoms. 

Loplwgaster^ sp. 

B. range, 1,022 to 2,949 fathoms, 1883. 
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Tkysanopoda Xorvegica Kroyer. 
B. range, 35 to 252 fathoms (t) j fonnd in trawl-wings from various 
depths ] 150 to 239 fathoms, 1883. Common at the surface, north- 
ward. 

Boreomysis tridens G. O, Sars. 
B. range, 351 to 500 fathoms, 1880, 1882, 1883. Common in the trawl- 
wings. 

LIST OF ADDITIONAL DEEP-WATER CRUSTACEA DREDGED BY THE 

'' FISH HAWK" AND ''BLAKEy'' Id80-'S2, 

The following species, previously dredged in this region, have not yet 
been recorded as taken in 1883, but many of the Amphipods and Iso- 
pods, as well as additional species, are known to be among the collec- 
tions of 1883, not yet carefully examined. 

BBACHYURA. 
Anamathia Tanneri Smith. 1885. 

Amathia Tanneri Smith, Proc. Nat. Miih., vi, p. 3, 1883. 

B. range, 130 to 146 fathoms, 1881. 

JAspognathus furcatus A. M.-Edwards. 
B. range, 317 to 225 fathoms, 1881, 1882. 

Lambrus Verrillii Smith. 1881. 

B. range, ^5 to 134 fathoms, 1880, 1881. 

Bathynectes longispina Stimpson. 
B. range, 85 to 225 fathoms, 1881, 1882. 

Acanthocarpus Alexandri Stimpson. 

B. range, 50 to 200 fathoms, 1880, 1881. Common in 1880. 

MyropsU quinquespinosa Stimpson. 

B. range, 79 fathoms, 1881. One specimen. 

Cymopolia gracilis Smith. 1883. 
B. range, 142 fathoms, 1880. One specimen. 

JBthusa microphtluilma Smith. 1881. 
B. range, 67 to 156 fathoms, 1880, 1881. 

A:bfOMUBA. 

Lyreidus Bairdii Smith. 1881. 

B. range, 100 to 120 fathoms, 1880. Two specimens. 

Poreellana Sigsbeiana A. M.-Edwards. 
B. range, 134 fathoms, 1881. One specimen. 

Catapagurtis gracilis Smith. 1882. 

Hemipagitrua gracilis Smith, Proc. Nat. Mus., iii, p. 426, 1881. 

B. range, 53 to 155 fathoms. Common in 1880 and 1881. 
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Munida valida Smith. 1883. 

B. range, 245 to 640 fatlioniB, 1882. Two spocimens. 

Uumunid a picf a i^mith. 1883. 
B. range, 115 to 158 fathoms, 1881, 1882. 

AnopUmotus politus Smith. 1883. 
B. range, 79 to 134 fathoms, 1880, 1881. 

MAORURA. 

ArctUH depressMS Smith. 1881. 
B. range, 86 fathoms, 1880. Rare. 

Nephropsis aculeatus Smith. 1881. 
B. range, 100 to 126 fathoms, 1880. Rare. 

Axius arniatus Smith. 1881. 
B. range, 100 to 142 fathoms, 1880, Rare. 

Hippolyte Phippsii Blroyer. 
B. range, 73 fathoms, near Oeorge'8 Bank, <' Blake'' expedition. Not 
nucommon northward in shallow water. 

Caridion Oordoni Goes. 
B. range, 143 fathoms, "Blake" expedition. Northern. 

Bythocaris nana Smith, 1885. 
B. range, 65 to 142 fathoms, 1880; 178 fathoms, "Blake'' expedition, 
1880. 

Pandalus tenuipes Smith. 1881. 
B. range, 100 to 252 fathoms, 1880. 

Pencms politus Smith. 1881. 
B. range, 142 fathoms, 1880. One specimen. 

SCHIZOPODA. 

Pseudomma roseum G. O. Sars. 

B. range, 500 fathoms, 1880. 
Lophoga^teVj sj). 

B. range, 155 fathoms, 1880. 

OUMACBA. 

Diastylis quadrispinos\i8 G. O. Sars. 
B. range, 100 to 142 fathoms, 1880. Additional species have also been 
taken. 

STOMATOPODA. 

Lysiosquilla armata Smith. 1881. 
B. range, 65 to 120 fathoms, 1880, 1882. 
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AMPHIPODA. 

The followiug list is very iucouiplete. Mauy additional species have 
been taken which have not yet been reported upon : 

Stegocephalus ampulla Bell. 
B. range, 168 to 264 fathoms, 1880, 1881, 1882. 

Hpimeria loricata G. O. Sars. 

B. range, 90 to 640 fathoms, 1880, 1881, 1882. 

HaploopH setosa Boeck. 

B. range, 253 fathoms, 1880. 

Ptilocheirus pinguis Stimpson. 

B. range, 45 to 86 fathoms, 1880, 1881. 

Erichihonius diffarmis M.-Bdw. 
B. range, 192 fathoms, 1880, 1881. 

Unciola irrorata Say. 
B. range, 1 to 192 fathoms, 1880, 1881, 1882, 1883. 

Themisto bispirwsa Boeck. 
B. range, 44 to 110 fathoms. Perhaps also from the sarface. 

Neohela pha>9ma Smith. 1881. 
B. range, 349 to 374 fathoms, 1880, 1882. 

Caprellaj sp. 
B. range, 843 to 1,080 fathoms, 1883, 1884. 

ISOPODA. 

The following list is very incomplete, for the Isopods collected since 
1881 have been biit little examined. 

Many of the following were also taken in 1883. Several species de- 
scribed by Mr. Harger from the "Blake" expedition, dredged sooth of 
Cape Hatteras, are not included in this list. 

Janira alta (Stimp.) Harger. 

B. range, 65 to 487 fathoms, 1880, 1882. 

Munnopsis typica Sars. 

B. range, 125 to 142 fathoms, 1880, 1881. 

Astacilla granulata (Sars) Harger. Fig. 166. 
B. range, 291 to 640 fathoms, 1882. 

Cirolana polita Harger. 
B. range, 89 to 321 fathoms, 1880, 1882. 

Cirolana impressa Harger. 1883. Fig. 165. 
B. range, 100 t® 321 fathoms, 1880, 1881. 

^ga psora (L.) Kroyer. 

B. range, 306 to 640 fathoms, 1880, 1882. 
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sabtrancate in the middle, the inner edge nearly straight or slightly 
angalated centrally. Mouth-shields strongly f'our-lobed, the inner angle 
acute, with concave sides, the lateral lobes prominent, subacute, the 
outer lobe smaller, obtuse, extending somewhat on tlie interbrachial 
area," side mouth-shields wide, not very long, somewhat crescent- 
shaped, the outer margin convexly arched to tit the concave sides of 
the mouth shield. Mouthpapillse mostly flat and broad, lanceolate or 
obtuse, three or four on each side besides the infradental ; a slender, 
smaller one often stands out of line, back of the outermost, which is 
flatter and more obtuse than the others. Color yellowish brown, with 
darker blotches on disk and arms. Diameter of disk, 9"»»; length of 
arms, 35"«". Station 2069, in 101 fathoms, oft* Nova Scotia. PecuUar in 
the mixture of sharp spines and obtuse thorny stumps on the disk. 
General appearance much as in 0. bidentata. 

Ophiaeantha granulifera Verrill. 1885. 

B. range, 101 to 200 fathoms, off Nova Scotia. 

Disk flve-lobed, covered with small rounded and conical, slightly 
rough granules; radial shields form ten rather prominent ridges, naked 
only at the rounded and prominent outer end; interbrachial spaces be- 
neath scaly, with few g^nules. Arms rather broad. Arm-spines eight 
to nin^ at base of arms^ the rows not api)roximating dorsally ; the upper 
ones are long, very slender, acute, slightly roughened ; themiddle onesare 
stouter and distinctly thorny; the lower ones much shorter; tentacle- 
scale small, lanceolate, subacute, except on the tw^o first joints, where 
they are obtuse and flattened, and sometimes two together ; side arm- 
plates broadly united ventrally ; ventral arm-plates unusually broad 
and short, especially on the second to seventh joints, where they are 
transversly oblong, the outer margin nearly straight or slightly emar- 
ginate, the inner edge with a slight median angle; farther out they be- 
come longer, narrower, and somewhat trapezoidal. Mouth shields small, 
somewhat cruciform, with a small outer lobe, an obtuse inner angle, and 
with acute lateral lobes. Side mouth-shields larger, broad, strongly 
curved, thickened, and minutely granulose. Mouth-papillixj all spini- 
form, three or four on each side, besides a larger one below the teeth. 
Color light brownish yellow, with darker blotches on the arms. Diam- 
eter of disk, 9™™ to 11""». Easily distinguished by the short, wide, 
ventral arm-plates and the small, close, granules on the disk. 

Ophiaeantha enopla Verrill. 1885. 

B. range, 351 to 640 fathoms, 1882, 1883. 

Easily distinguished by having numerous mouth-papillse, the outer 
ones forming a crowded group at the end of the mouth angles. The 
disk is covered with small obtuse or rounded granule-like stumps, 
slightly spinulat^d at the end. The arm-spinas are long and slender, 
glassy, seven or eight near the base of the arms, forming a nearly con- 
tinuous band on the dorsal side. Color in life, orange. 
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Ophiacantha ahyssicola O. O. Sars. 
B. range, 1,000 to 1,608 fathoms, 1883. Not uncommon. Very closely 
allied to the next, and perhaps identical. 

Ophiacantha millespina Verrill. 1879. 
B, range, 100 to 1,917 fathoms, 1883. Abundant and widely diffused. 

Ophiacantha aculeata Verrill. 1886. 
B. range, 1,346 to 1,395 fathoms, 1883. 

A large species, with five unusually long, gradually tapering arms. 
Disk rounded and swollen, throughout evenly covered with small, 
slender, elongated spinules, having rough sides and terminated by four 
to six slender, rough^ divergent points. These disk-spinules are less 
crowded, smaller, longer, and more slender than in 0. bider^tata. End of 
radial shields not exposed. A^m-spines very long, slender, nearly 
smooth, eight or nine at base of arms, those next to the edge of disk 
decidedly longer and forming an almost continuous band above. Ten- 
tacle-scales rather wide, but with acute tips at base of arms, rapidly 
becoming smaller and acute-lanceolate farther out. Mouth-shields 
rather small, rounded externally, and not extending much on the inter- 
brachial spaces, obtuse-angled on the inner side. Jaws broader and 
more obtuse than in most species. Mouthpapillse rather slender, usu- 
ally three or four on each side of a jaw, besides the median one ; the 
outer one is largest, broad and flat at base, rapidly narrowed toward 
the acute end ; the next two are more slender, spiniform, and acute; 
sometimes an additional smaller one stands out of line, behind those in 
the regular row. Color, light orange or buff. Diameter of disk of a 
large example, 17""* ; length of arms, 110'"". Stations 2034 and 2105, 
in 1,346 to 1,395 fathoms, on Brisinga elegans V. 

Ophiacantha anomala G. O. Sars. 
B. range, 101 to 131 fathoms, off Nova Scotia, 1883. Not common ; 
chiefly northern. 

This species is easily recognized by having regularly six arms. The 
disk is covered with rather large and coixrse stumx)-like spinules, 
rough at the obtuse or rounded summit. 

Ophiaxiantha spectaMlis G. O. Sars. 
B. range, 131 fathoms, off Nova Scotia, 1883. One specimen only. 

This species has smoothish, tapering, acute spines ou the disk. The 
month'papillse are slender, tapering, and acute. 

OphiacantJta crassidena Verrill, Amer. Journ. Sci., February, 1885. 
B. range, station 2115, in 843 fathoms, off Cape Hatteras. 

This large species is easily distinguished by its disk, covered with 
small, conical, acute spines, and by the remarkably large, rough, and 
thick mouth-papillsB, whicli are crowded. The arm-spines are rather 
short and blunt. The color is dark brown in alcohol. • 
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Ophiacantha gracilis Yerrill, sp. nov. 

B. rauge, 220 to 858 fathoms, mostly off l^ova Scotia, oii Gorgoniaus. 

A small, delicate species, with long, slender, attenuated arms. Disk 
round and full, covered with relatively large, easily visible scaleBy eaok 
of which bears a rather large and high columnar spinole, a little en- 
larged at the summit and terminated by five or six or more, slender, 
sharp, divergent points. Arm-spines along most of the length of the 
arm, four or five, short for the genus, being about half as long: as an 
arm -joint; the small upper one is tapered; the lower ones are stouter, 
rough, blunt, and hooked at the end ; the lowest is largest and most 
hooked ; on the two joints next to the disk the five spines are madi 
longer, very slender, tapered, acute ; the two upper ones twice as long 
as an arm-joint. Tentacle-scale, small, spiniform ; mouth-papillce few, 
about three on each side of a jaw, besides a larger, odd, terminal one; 
the lateral ones are small, spiniform ; the two outer ones Btand a little 
back from the slit, like tentacle-papillsB ; mouth-shields small, narrow, 
rounded without; acute, angular within; side shields, large, angular; 
ventral arm plates widely separated, elongated, rounded on the outer 
edge ; the inner end with an angular median point. Diameter of disk, 
3 5niui . length of arms, about .22™°*. Probably young, but very unlike 
the young of any of our other species. 

Ophiolebes AcanelUd Yerrill, Amer. Journ. Sci., February, 1885. 

B. range, 91 to 122 fathoms, off Nova Scotia. 

Disk rounded, sdiall^, covered above and below with rather large 
globular or capitate stumps, minutely splnulose at the end. Arms short* 
Arm-spines at base of arms, six or seven, short, obtuse, rough, with 
small spiuules; the four lower are shorter and stouter than the upper 
ones, with a blunt or clavate, rough, thorny tip ; the upper ones are 
more cylindrical, but mostly blunt, shorter than the breadth of the arm- 
joint ; the lower groups of three or four spines extend nearly to the 
niouthaugles. Mouth-papilliB, three or four on each side, small, nearly 
equal, rounded, obtuse. Diameter of disk, 6"°. Station 2071, on Para- 
muricea borealis, in 113 to 122 fathoms, off Nova Scotia. 

OphiopJiolis aculeata Gray. 
B. range, shore to 1,000 fathoms (18 to 1,000 fathoms, 1883). Very 
common and widely diffused as far south as off Gape Hatteras. 

Amphiura O^^t Ljuugmann (f); Lyman. 

B. range, 182 to 1,008 fathoms (487 to 1,008 fathoms, 1883). Not 
uncommon. 

In this species the disk is covered with small scales, above and below; 
the radial shields are elongated, wedge-shaped, with a narrow group 
of scales between their divergent and tapered inner ends. The arms 
are very long and rather slender, fattened, usually with about six 
si)ine8 toward the base, but in large specimens there may be as many 
as eight; they are moderately long, tapered, and, except the upper 
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ones, mostly a little bent toward the end, with the tip slightly hooked. 
Two flat, blant tentacle-scales, which are very small and indistinct in 
yonng specimens; a pair of stont mouth-papillae at the end of each jaw, 
and one smaller spiniform one on each side, a little farther back ; a 
sfcont, erect, spiniform tentacle- papilla at the outer end of the mouth- 
slit on each side. 

Amphiurafr(igil%8 Veirill, sp. nov. 
B. range, 239 to 1,467 fathoms. 

Disk, five-lobed, covered above with small, delicate scales, naked 
beneath; radial shields, pear-seed-shaped, slightly divergenj;, the inner 
ends separated by a narrow row of scales. Arras long and slender; 
Arm-spines, four or five near the disk, usually four along the middle 
and three toward the tip of the arms ; they are subequal in length, the 
npper one a little longer and more enlarged toward the base, the tips ob- 
tuse and minutely roughened or spinulose on one side. Tentacle-scale 
absent or rudimentary. Mouth-shields small, rounded; side mouth- 
shields rather broad. Mouth-papillse, four to each angle; a pair of 
large, stout, blunt ones stand at the end of the jaw, and a much smaller, 
spiniform, acute one a little farther back on each side ; there is also an 
acute, spiniform, erect papilla outside of the mouth-tentacle, opposite 
the outer angle of the mouth-slits, as in A. Otteri. Ventral arm -plates, 
subquadrate, longer than broad, with the outer angles rounded and the 
inner ones truncated; farther out they become shorter and somewhat 
five-sided, with the outer margin rounded and the inner corners so 
much truncated as to form a median angle. Diameter of disk of an 
ordinary specimen, 5"*"; length of arms, about 30"'"*. Resembles the 
young of A. Otteri^ but differs in lacking tentacle-scales and in having 
the disk naked below, and in the arm-spines, which are not curved. 

Amphiura madlenta Verrill. 1882. 

B. range, 53 to 115 fathom^ (70 fathoms, 1883). Very abundant 
locally, in moderate depths, as far south as off Gape Hatteras. 

Amphiura Oocsi (Ljung.) Lym. 
B. range, 14 fathoms, station 2114, off Cape Hatteras. 

Amphiura tenuispina (Ljung.) Lymau. Fig. 55. 

B. range, 115 to 487 fathoms (407 fathoms, 1883). Not uncommon. 

Amphilepis Xorvegica (Ljung.) Lym. 

B. range, 547 to 1,608 fathoms, 1882, 1883. Common and large. 

Ophiocnida oUtacea Lyman. 1869. 
B. range, 63 to 192 fathoms (131 fathoms, 1883). Sometimes abun- 
dant locally. 

Ophioacolex glacialis Miiller & Troschel. 
B. range, 101 to 1,000 fathoms, 1883. Common. 
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Ophioscolex quadrispinus Verrill. 1884. Figs. 56, 56a, 56b. 

B. range, 101 to 234 fatboins (101 fathoms, off Nova Scotia, 1883). 
Eare. 

Disk swollen; arms five, long, attenuated distally. The disk and 
base of arms are covered witli a thick soft skin, with close wrinkles or 
small rounded vorrucie above, becoming concentric and radial wrink- 
les beneath, but beyond the basal part of the arms becoming smoother 
and thinner, concealing the feebly developed arm-plates. Arm-spines 
four, or alteniately three and four, near base of arras (three in young 
examples), nearly equal, rather stout, tapered; lower ones blunt; upper, 
acute in p^rt, scarcely as long as the breadth of the arm. Tentacle-scale 
small, tapering, acut<3^ teeth, six to eight or more, rather slender, 
acute, often in pairs; mouth-papillae, small, slender, acute, unequal, 
eight to ten on a side of each angle, besides two or tliree larger ones 
outside of the second mouth-tentacle and one within the slit at the first 
mouth-tentacle ; the outer papillae in large specimens are crowded so as 
to form two or more rows. Large examples have the disk 14™"» in diam- 
eter ; length of arms, 70«»'". Stations 1121 and 2069 ; also Gulf of Maine, 
station 38, in 112 fathoms, 1878. 

Hemieui^ale tenui»pina Verrill. 1885. 

Astranyxt tenuiapitia Verrill, Amer. Joum. Sci., vol. 28, p. 219, 1H84. 

B. range, 1,362 to 2,033 fathoms, 1883. Locally abundant on Scleropti- 
lum gradle V. 

The disk is covered with thin roundish scales, visible when dried, 
without granules; radial shields prominent distally; arms with small 
scales above, and larger prominent ones along the sides; spines three, 
the upper longest; tentacle-scales small, spiniform ; mouth-shield small, 
rhombic ; mouth-papillao several, small, in a regular row. 

AstrocJiele Lymani Verrill. 1878. Fig. 53. 
B. range, 264 to 1,608 fathoms ; 407 to 1 ,608 fathoms, 1 883. Abundant 
on Acanella, 

Astronyx Loveni Miiller and Troschel. Figs. 54, 54a, h, 
B. range, 787 to 1,362 fathoms (843 to 1,362 fathoms, 1883). Common 
on Pennatulacea. 

Oorgonocephalus Lamarckii Lyman. 

Aairophyion Lamarckii M. & Tr,, Syst. Aet., 1842. 

B. range, 150 to 300 fathoms (194 fathoms, 1882 ; 239 fathoms, 1883). 
Common off Nova Scotia on Alcyonaria. 

CRINOIDBA. 

Antedon dentaia (Say) Verrill. Fig. 58, young. 
B. range, 69 to 640 fathoms (69 to 487 fathoms, 1883). Common; 
sometimes abundant locally. 
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LIST OF ECHINODEEMATA DBEDGED BY THE " FISH HA WK'\ 1880 TO 1882, 

HOT OBTAINED BY THE '* ALBATBOSS*' IN 1883. 

Toxodora ferruginea Verrill. 1882. 
B. raoge, 100 to 155 fathoms, 1880, 1881. Locally common. 

Spatangus purpureus Leske. 
B. range, 89 to 158 fathoms, 1881, 1882. IN^ot common. 

JEchinocyamu^ ptLsillus (Miiller) Gray. 
3* range, 146 fathoms, 1881. One specimen only. 

Echinus Wallisi A. Agassiz. 
B. range, 156 to 640 fathoms, 1880, 1881, 1882. Not common. 

Temnechinus maculatus A. Agassiz. 
B. range, 115 fathoms, 1880. One specimen only. 

Darocidaris papillata A. Agassiz (variety). 
B. range, 104 to 158 fathoms, 1881, 1882. Locally common. 

Hemipedina Guhensis A. Agassiz. 
B. range, 194 fathoms, 1882. One specimen. i 

Poranuymorpha borealis Verrill. Figs. 46, 46a. 

Asterina h'orealia Yerrill, Amer. Joura. Sci., vol. xvi, p. 213, 1878. 

B. range, 192 to 225 fathoms, 1880. Bare ; northern. 

Archaster Bairdii Verrill. 1882. 
B. range, 351 to 396 fathoms, 1881. Bare. 

Ctenodiscus crispatus DUben & Koren. 
B. range, 182 to 32L fathoms, 1880,1881, 1882. Local; abundant 
north of Cape Cod. 

Ophioglypha {Ophiopleura) aurantiaca Verrill. 1882. 
B. range, 86 to 317 fathoms, 1880, 1881, 1882. Rare. 

Bhizocrinus Lofotensis Sars. Fig. 57, young. 

B. range, 640 fathoms, 1882. Station 2226 in 2,021 fathoms, 1884. 

ADDITIONAL DEEP-WATEB ECHINODEEMATA DBEDGED BY THE 

" ALBATBOSS" IN 1884. 

Ankeroderma limicola Verrill. 1885. 

Station 2171, in 444 fathoms, off Chesapeake Bay. 

Aspidodiadema Antillarum A. Agassiz. 
Station 2210, in 991 fathoms. Bare. West Indian. 

Zoroaster fulgens W. Thomson. 
Station 2206, in 1,043 fathoms. One example. European. 

PtercLsier pulvillus Sars. 

Station 2226, off Chesapeake Bay, in 2,021 fathoms, 1884. Oulf of 
Maine and off Nova Scotia. Bare. 
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Astroporpa annulata LUtk. and (Ersted. 
Off Gape Hatteras, stations 2267 to 2269, and 2301 , in 48 to 68 fathoms, 
on Titanideum suberoaum V, West Indian. 

BathycrimiSj sp., near B. gracilis W, Thomson. 
B. range, 2,021 fathoms, station 2226. One specimen. 

LIST OF DECAPOD CRUSTACEA TAKEN BY THE ''ALBATROSS'' IN 1883. 

The following list has been compiled from the papers published by 
Prof. S. I. Smith.* The Gumacea, Amphipoda, Isopoda, and lower 
groups, obtained in 1883, are not here included, for they have not yet 
been reported upon, though a few are mentioned on a previous page. 

BRACHYTJRA. 

Ananiathia Agaasizii Smith. 1885. 

Amathia AgaaHzii Smith, 1882. 

B. range, 142 to 33^^ fathoms (142 to 197 fathoms, 1883). 

Hyaa coarctatus Leach. 
B. range, 35 to 900 fathoms, 1883. Ghiefly northern. 

Collodes robtutus Smith. 1883. 
B. range, 56 to 373 fathoms (78 to 373 fathoms, 1883). 



* The following papers by Professor Smith are the principal ones relating to the 
deep- water Crustacea of this region : 

Preliminary Notice of the Crustacea dredged in 64 to 325 fathoms, off the south 
coast of New England by the United States Fish Commission in 1880. From the Pro- 
ceedings of the National Museum, Washington, vol. iii, for 1880, January, 1881. 

Preliminary Report on the Brachyura and Anomura dredged iu deep water off the 
south coast of New England by the United States Fish Commission in 1880, 1881, and 
1882. From the same, vol. vi, p. 1, June, 1883. 

Report on the Crustacea. Parti. Decapoda [''Blake" expedition]. I>om the 
Bulletin Mus. Comp. Zoology, x, 1882. 

Report on the Decapod Crustacea of the "Albatross '' dredgings off the oast coast of 
the United States in 1883. Extracted from the annual report of the Commissionei' of 
Fish and Fisheries for 1882. Published 1884. 

Crustacea of the "Albatross '' dredgings in 1883. From the American Journal of 
Science, vol. zzviii, July, 1884. 

On some new or little known Decapod Crustaceas from recent Fish Commission 
dredgings, off the east corist of the United States. From the Proceedings of the Na- 
tional Museum, vii, p. 493, 1885. 

The following papers contain descriptions of the deep-water Isopoda : 

Report on the Isopoda [" Blake '' expedition]. From the Bulletin of the Museum of 
Comparative Zoology, vol. xi, No. 4, September, 1883. By Oscar Harger. 

Report on the Marine Isopod*^ of New England and adjacent waters. This report, 
part vi, for 1878, p. 297. By Oscar Ilarger. 

The following paper, relating to the " Blake " Crustacea, contains descriptions of 
species also dredged by the United States Fish Commission : 

Etudes pr^liminaires sur h.s Crustac<5s. From the Bulletin of the Museum of Com- 
parative Zoology, vol. viiij No. 1, December, 1880. By A. Milne-Edwards. 
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Uuprognatha rastellifera Stimpson. 
B. range 44 to 229 fathoms (66 to 98 fathoms, 1883). Very abundant 
locally, 1880, 1881. 

Cancer irroratus Say. 
B. range, shore to 314 fathoms (18 to 86 fathoms, 1883). Extends to 
the region south of Gape Hatteras in moderate depth. 

Cancer borealis Stimpson. 
B. range, shore to 435 fathoms (18 to 373 fathoms, 1883). Found as 
far south as Cape Hatteras, off the coast. 

Geryan quinquedenB Smith. 1879. Fig. 156. 
B. range, 105 to 740 fathoms (105 to 588 fathoms, 1883) ; 263 to 740 
fathoms, <' Blake " expedition. 

AcheUms Oibbesii Stimpson. 
B. range, 16 fathoms, 1883^ off Cape Hatteras. 

Persephone punctata (Brown) Stimpson. 

B. range, 14 fathoms, 1883 ; off Cape Hatteras. 

Uthuaina abyssicola Smith. 1884. 
B. range, 1,497 to 1,735 fathoms, 1883. 

ANOMQEA. 

Latreillia elegans Boux. 
B. range, 70 to 134 fathoms (70 fathoms, 1883). 

Homola harbata (Fabricius) White. 

B. range, 56 to 373 fathoms (143 to 373 fathoms, 1883). 

Porcellana Sayana (Leach) White. 
B. range, 48 fathoms, 1883 ; off Gape Hatteras. 

Lithodes maia Leach. 

B. range, 141 to 291 fathoms (141 fathoms, 1883 ; off Nova Scotia). 

Lithodes Agaasizii Smith. 1882. Figs. 151, 151a, 151&. 
B. range, 410 to 1,255 fathoms (843 to 1,255 fathoms, 188»). 

JBupagurtis bernhardus (Linn6) Brandt. 
B. range, 5 to 86 fathoms, 1883. 

Eupagurus polittis Smith. 1882. 
B. range, 31 to 640 fathoms, 1883. 

JSupagurna pubescens (Kroyer) Brandt. 

B. range, 26 to 86 fathoms (31 to 86 fathoms, 1883). 

Eupagurus Kroyeri Stimpson. 

B. range, 35 to 640 fathoms (35 to 239 fathoms, 1883). 

Eupagurus longica^pus (Say) Stimpson. 
B. range, shore to 20 fathoms (19 fathoms, 1883). 

Eupagurus pollicaris (Say) Stimpson. 
B. range, 1 to 20 fathoms (18 to 19 fathoms, 1883). 
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Astroporpa annulata Liitk. and (Ersted. 
Off Gape Hatteras, stations 2267 to 2269, and 2301, in 48 to 68 fathoms, 
on Titanideum suberosum V. West Indian. 

Bathycrintis^ sp., near B. gracilis W. Thomson. 
B. range, 2,021 fathoms, station 2226. One siiecimcn. 

LIST OF DECAPOD CRUSTACEA TAKEN BY THE ''ALBATROSS'' IN 1883. 

The following list has been compiled from the papers published by 
Prof. 8. I. Smith.* The Cumacea, Amphipoda, Isopoda, and lower 
groups, obtained in 1883, are not here included, for they have not yet 
been reported upon, though a few are mentioned on a previous page. 

BRACHYURA. 

Ananiathiu Agassizii Smith. 1885. 

Amathia AgaaHzii Smith, 1882. 

B. range, 142 to 333 fathoms (142 to 197 fathoms, 1883). 

HyaM coarctatus Leach. 
B. range, 35 to 906 fathoms, 1883. Chiefly northern, 

Collodes robuatus Smith. 1883. 
B. range, 56 to 373 fathoms (78 to 373 fathoms, 1883). 



* The following papers by Professor Smith are the principal ones relating to the 
deep-water Crustacea of this region : 

Preliminary Notice of the Crustacea dredged in 64 to 325 fathoms^ off the sooth 
coast of Now England by the United States Fish Commission in 1880. From the Pro- 
ceedings of the National Museum, Washington, vol. iii, for 1880, January, 1881. 

Preliminary Report on the Brachyura and Anomura dredged in deep water off the 
south coast of New England by the United States Fish Commission in 1880, 1881, and 
1882. From the same, vol. vi, p. 1, June, 1883. 

Report on the Crustacea. Parti. Decapoda ["Blake" expedition!. From the 
Bulletin Mus. Comp. Zoology, z, 1882. 

Report on the Decapod Crustacea of the "Albatross" dredgings off the east coast of 
the United States in 1883. Extracted from the annual report of the Commissionei' of 
Fish and Fisheries for 1882. Published 1884. 

Crustacea of the "Albatross'' dredgings in 1883. From the American Journal of 
Science, vol. zxviii, July, 1884. 

On some new or little known Decapod Crustaceas from recent Fish Commission 
dredgings, off the east co:ist of the Unitexl States. From the Proceedings of the Na- 
tional Museum, vii, p. 493, 1885. 

The following papers contain descriptions of the deep-water Isopoda : 

Report on the Isopoda [" Blake '* expedition]. From the Bulletin of the Museum of 
Comparative Zoology, vol. xi, No. 4, September, 1883. By Oscar Harger. 

Report on the Marine Isopoda of New England and adjacent waters. This report, 
part vi, for 1878, p. 297. By Oscar Harger. 

The following paper, relating to the "Blake" Crustacea, contains descriptions of 
species also dredged by the United States Fish Commission : 

Etudes pr^limiuaires bur bs Crnstacds. From the Bulletin of the MuHoum of Com- 
imrative Zoology, vol. viii. No. 1, December, 1880. By A. Milne-Edwards. 
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Uuprognatha rastelUfera Stimpson. 
B. range 44 to 229 fathoms (66 to 98 fathoms, 1883). Very abundant 
locaUy, 1880, 1881. 

Cancer irraratus Say. 
B. range, shore to 314 fathoms (18 to 86 fathoms, 1883). Extends to 
the region south of Gape Hatteras in moderate depth. 

Cancer harealis Stimpson. 
B. range, shore to 435 fathoms (18 to 373 fathoms, 1883). Found as 
far south as Cape Hatteras, off the coast. 

Oeryan quinquedens Smith. 1879. Fig. 156. 
B. range, 105 to 740 fathoms (105 to 588 fathoms, 1883); 263 to 740 
fathoms, <' Blake " expedition. 

Aehelaus Gfibbesii Stimpson. 
B. range, 16 fathoms, 1883^ off Gape Hatteras. 

Peritq^hone punctata (Brown) Stimpson. 

B. range, 14 fathoms, 1883 ; off Gape Hatteras. 

JEthusina abysaicola Smith. 1884. 
B. range, 1,497 to 1,735 fathoms, 1883. 

ANOMQEA. 

Latreillia elega/ns Boux. 
B. range, 70 to 134 fathoms (70 fathoms, 1883). 

Homola harbata (Fabricins) White. 

B. range, 56 to 373 fathoms (143 to 373 fathoms, 1883). 

Forcellana Say ana (Leach) White. 
B. range, 48 fathoms, 1883 ; off' Gape Hatteras. 

Lithodes maia Leach. 
B. range, 141 to 291 fathoms (141 fathoms, 1883 ; off Nova Scotia). 

Lithodes Agaasizii Smith. 1882. Figs. 151, 151a, 151&. 
B. range, 410 to 1,255 fathoms (843 to 1,255 fathoms, 188^). 

Eupagurv^ bernhafdus (Linn6) Brandt. 
B. range, 5 to 86 fathoms, 1883. 

Eupagurus polittis Smith. 1882. 
B. range, 31 to 640 fathoms, 1883. 

Eupagunis pubescens (Kjoyer) Brandt. 
B. range, 26 to 86 fathoms (31 to 86 fathoms, 1883). 

EupaguruB Kroyeri Stimpson. 

B. range, 35 to 640 fathoms (35 to 239 fathoms, 1883). 

EupagurtLs longica^pus (Say) Stimpson. 
B. range, shore to 20 fathoms (19 fathoms, 1883). 

Eupagurus pollicaris (Say) Stimpson. 
B. range, 1 to 20 fathoms (18 to 19 fathoms, 1883). 
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Catapagurus Sharreri A. M. Edwards. Fig. 26. 

HemipagvruM iiooialiB Smitb. 1881. 

B. range, 51 to 264 fathoms (78 to 140 fathoms, 1883). 

Parapagurus pHosimanns Smith. 1879. Fig. 28. 
B. range, 250 to 2,221 fathoms (1,731 to 2,221 fathoms, 1883). 

Sympagurtis pictus Smith. 1883. Fig. 161. 
B. range, 164 to 264 fathoms (168 fathoms, 1883). 

Munida Caribwa Smith. 1882. (Stimpsont) Fig. 153. 
B. range, 56 to 264 fathoms (69 to 131 fathoms, 1883). Very abund- 
ant locally in 1880, 1881. 

Munidapais rostrata Smith. 1885. 

Galacaniha rostrata A. M.-Edwarcis. 

B. range, 1,098 to 1,342 ftUhoms, 1883 ; 1,241 to 1,394 fathoms, « Blake' 
expedition. 

Munidopsis Bairdii Smith. 1885. 

Galacaniha Bairdii Suiith. 1884. 

B. range, 1,497 fathoms, 1883. 

Munidopsin curvirostra Whiteaves. 
B. range, 75 to 1,290 fathoms. 1883. 

• 

MACRURA. 

Pentacheles sctdptus Smith. 1880. Fig. 152. 
B. range, 464 to 843 fathoms (843 fathoms, 1883). 

Pentacheles nanus Smith. 1884. 
B. range, 843 to 1,917 fathoms, 1883. 

Pentacheles debilis Smith. 1884. 
B. range, 1,290 to 1,309 fathoms, 1883. 

Ceraphilus Agassizii Smith. 1882. Fig. 155. 
B. range, 499 to 959 fathoms, 1883; 263 to 603 fathoms, << Blake'' 
expedition. 

Orangon vulgaris Fabricius. 
B. range, shore to 20 fathoms (18 to 19 fathoms, 1883). 

Pontophilus Norvegicus M. Sars. 
B. range, 105 to 524 fathoms (105 to 239 fathoms, 1883). 

Pontophilus brevirostris Smith. 1881. 
B. range, 51 to 233 fathoms (65 to 98 fathoms, 1883). 

Pontophilus abyssi Smith. 1884. 
B. range, 1,917 to 2,221 fathoms, 1883. 

Sabinea princeps Smith. 1882. Fig. 157. 
B. range, 372 to 888 fathoms (640 to 888 fathoms, 1883). 

Sabinea Sarsii Smith. 1879. 
< B. range, 122 to 150 fathoms, 1883 ; off Nova Scotia. 
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Glyphocrangon sculptus Smith. 1884. Fig. 154. 

BhachocarU sculptxi Smith, ''Blako" expedition, Crust., x** ^^t P^* ^» ^S* % 
pi. 6, fig. 3-3d, 1882. 

B. rauge, 1,098 to 1,395 fathoms, 1883. 

Hippolyie Liljeborgii Danielsseu. 

B. range, 75 to 524 fathoms (75 to 150 fathoms, 1883). 

Hippolyte pusiola Kroyer. 

B. range, 49 fathoms, 1883 ; ofif Nova Scotia. 

Hippolyte polaris Eoss. 

B. range, 122 fathoms, 1883 j off Nova Scotia. 
Hippolyte Grcsnlandica (Fabricius) Miers. 

B. range, 35 fathoms, 1883 ; George's Bank. 

Bythocaris gracilis Smith. 1885. 
B. range, 888 to 1,043 fathoms, 1883, 1884. 

Pandalvs Montagui Leach. 
B. range, 113 fathoms, 1883 ; off Nova Scotia. 

Pandalus prapinquus O. O. Sars. 
B. range, 122 to 524 fathoms (122 to 239 fathoms, 1883). 

Payidalus borealis Kroyer. 
B. range, 105 fathoms, 1883; off George's Bank. 

Panialus leptocerus Smith. 1881. 

B. range, 10 to 430 fathoms (18 to 197 fathoms, 1883). 

Nematocarcinus ensiferus Smith. 1884. 

Eumieraia ensifera Smith, ^'Blako '' expedition, Crust., p. 77, pL 13, figs. 1-0, 

1882. 

B. range, 588 to 2,033 fathoms, 1883. 

Ephyrirui Benedicti Smith. 1885. 
B. range, 959 fathoms, 1883. 

Acanthephyra Agassizii Smith. 1882. 

Miertfia Aqaasizii Smith, 1882. 

B. range, 105 to 2,949 fathoms, 1883. 

Acanthephyra eximea Smith. 1884. 
B. range, 938 fathoms, 1883; off Gape Hatteras. 

Acanthephyra brevirostris Smith. 1885. 
B. range, 1,395 to 2,949 fathoms, 1883. 

Notostomus rohmtus Smith. 1884. Fig. 160. 
B. range, 1,309 to 1,555 fathoms, 1883. 

Meningodora mollis Smith. 1882. 

B. range, 1,106 fathoms, 1883 ; 1,632 fathoms, "Blake" expedition. 

Hymenodora glacialis G. O. Sars. 

B. range, 861 to 2,949 fathoms, 1883, 1884. 

Pa^iphae princeps Smith. 1884. Fig. 158. 
B. range, 1,342 fathoms, 1883. 
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Parapasiphae aulcatifrans Smith. 1884. Fig. 162. 
B. range, 516 to 2,949 fathoms, 1883. 

Parapasiphas cristata Smith. 1884. 
B. range, 1,628 fathoms, 1883. 

ParapaMphae oompta Smith. 1884. 
B. range, 2,369 ^thorns, 1883. 

BenthiBcetes BartleUi ^mith. 1882. 

Benthuicifmu8 Bariletti Smith, *' Blake'' expedition, Cruat., p.H2, pi. 14, figs. 1-7, 
1882. 

B. range, 588 to 858 fathoms, 1883. 

Benthesioymus f catinatus Smith. 1884. 
B. range, 1,022 fathoms, 1883. 

Benthesicymus f , sp. indet. 
B. range, 1,555 fathoms, 1883. 

Amalopenastts elegans Smith. 1882. 

B. range, 372 to 2,369 fathoms (640 to 2,369 fathoms, 1883); 457 to 1,632 
fathoms, ^' Blake " expedition. 

Amalopenceus valens Smith. 1884. 
B. range, 640 fathoms, 1883. 

Aristeus f tridens Smith. 1884. Fig. 159. 
B. mnge, 843 to 2,221 fathoms, 1883. 

Hepamadtts tenet Smith. 1884. 
B. range, 2,949 fathoms, 1883. 

Hymenopenccun micrapa Smith. 1884. 
B. range, 906 to 1,731 fathoms, 1883. 

Sergestes arcticus Kroyer. 
B. range, 139 to 1,025 fathoms (221 to 1,025 fathoms, 1883). 

Sergestes robusttut Smith. 1881. 
B. range, 372 to 1,632 fathoms (640 to 641 Mhoms, 1883) ; 1,032 fath- 
oms, ^^ Blake " expedition. 

Sergestes mollis Smith. J 882. 
B. range, 373 to 2,949 fathoms, 1883; 1,632 fathoms, " Blake" expedi- 
tion. 

SCHIZOPODA. 

Onatlwphausia^ sp. 
B. range, 858 to 2,033 fathoms, 1883. 

OnatJiophausia, sp. 
B. range, 959 to 2,949 fathoms, 1883. 

Thysatwessaj sp. 
B. range, 398 to 1,067 fathoms. 

Lopliogastery sp. 
B. range, 1,022 to 2,949 fathoms, 1883. 
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Tkysanopoda Xm'vegica Kroyer. 
B. range, 35 to 252 fathoms (f ) ; found in trawl-wings from varions 
depths ] 150 to 239 fathoms, 1883. Common at the surface, north- 
ward. 

Bareomysis tridens G. O. Sars. 

B. range, 351 to 500 fathoms, 1880, 1882, 1883. Common in the trawl- 
wings. 

LIST OF ADDITIONAL DEEP-WATER CRUSTACEA DREDGED BY THE 

'' FISH HAWK'' AND ''BLAKE," 18&0-'S2, 

The following species, previously dredged in this region, have not yet 
been recorded as taken in 1883, but many of the Amphipods and Iso- 
pods, as well as additional species, are known to be among the collec- 
tions of 1883, not yet carefully examined. 

BRACHYURA. 
Anamathia Tanneri Smith. 1885. 

Amathia Tanneri Smith, Proc. Nat. Miir., vi, p. 3, 1883. 

B. range, 130 to 146 fathoms, 1881. 

Idspognathus furcatus A. M.-Edward8. 
B. range, 317 to 225 fathoms, 1881, 1882. 

Lambrus Verrillii Smith. 1881. 

B. range, 65 to 134 fathoms, 1880, 1881. 

Bathynectes longisphia Stimpson. 

B. range, 85 to 225 fathoms, 1881, 1882. 

Acanthocarpits Alexandri Stimpson. 

B. range, 50 to 200 fathoms, 1880, 1881. Common in 1880. 

Myropsis quinquespinoaa Stimpson. 

B. range, 79 fathoms, 1881. One specimen. 

Cymopolia gracilis Smith. 1883. 
B. range, 142 fathoms, 1880. One specimen. 

Ethusa micraphtJialnia Smith. 1881. 
B. range, 67 to 156 fathoms, 1880, 1881. 

ANOMURA. 

Lyreidus Bairdii Smith. 1881. 

B. range, 100 to 120 fathoms, 1880. Two specimens. 

Parcellana Sigsbeiana A. M.-Edwards. 
B. range, 134 fathoms, 1881. One specimen. 

Catapagunts gracilis Smith. 1882. 

Hemipagurus gracilis Smith, Proc. Nat. Mus., iii, p. 426, 1881. 

B. range, 53 to 155 fathoms. Common in 1880 and 1881. 
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Munida valida Smith. 1883. 
B. range, 245 to G40 fatlioms, 1882. Two specimens. 

I]umunida picfa Smi tli . 1 883. 
B. range, 115 to 158 fathoms, 1881, 1882. 

Anoplonotns politus Smith. 1883. 
B. range, 79 to 134 fathoms, 1880, 1881. 

MAORURA. 

Arctus d€pre88us Smith. 1881. 
B. range, 86 fathoms, 1880. Rare. 

Nephropsis aculeatus Smith. 1881. 
B. range, 100 to 126 fathoms, 1880. Rare. 

Aosius armatus Smith. 1881. 
B. range, 100 to 142 fathoms, 1880. Rare. 

Hippolyte Phippsii Kroyer. 
B. range, 73 fathoms, near George's Bank, "Blake" expedition. Not 
uncommon northward in shallow wat^r. 

Caridian Oordoni Goes. 
B. range, 143 fathoms, "Blake" expedition. Northern. 

Bythocaris nana Smith, 1885. 
B. range, 65 to 142 fathoms, 1880; 178 fathoms, "Blake" expedition, 
1880. 

Pandalus tenuipes Smith. 1881. 
B. range, 100 to 252 fathoms, 1880. 

Penwus politus Smith. 1881. 
B. range, 142 fathoms, 1880. One specimen. 

SCHIZOPODA. 

Pseudomma roseum G. O. Sara. 

B. range, 500 fathoms, 1880. 
LophogasteVy sp. 

B. range, 155 fathoms, 1880. 

OUMACEA. 

Diastylis quadrispinosus G. O. Sars. 
B. range, 100 to 142 fathoms, 1880. Additional species have also been 
taken. 

STOMATOPODA. 

Lysiosquilla armata Smith. 1881. 

B. range, 65 to 120 fathoms, 1880, 1882. 
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AMPHirODA. 

The foUowiug list is very iucompletc. ]\Iauy additional species have 
been taken which have not yet been reported upon : 

StegocephaluH ampulla Bell. 
B. range, 168 to 264 fathoms, 1880, 1881, 1882. 

Epimeria loricata G. O. Sars. 

B. range, 90 to 640 fathoms, 1880, 1881, 1882. 

Haploops setosa Boeck. 

B. range, 252 fathoms, 1880. 

Ptilocheirus pinguia Stimpson. 

B. range, 45 to 80 fathoms, 1880, 1881. 

Erichihonius difformis M.-Edw. 
B. range, 192 fatboms, 1880, 1881. 

Uneiola irrorata Say. 
B. range, 1 to 192 fathoms, 1880, 1881, 1882, 1883. 

Themisto hispinosa Boeck. 
B. range, 44 to 110 fathoms. Perhaps also from the sarface. 

Neohela pluisma Smith. 1881. 
B. range, 349 to 374 fathoms, 1880, 1882. 

CapreUaj sp. 
B. range, 843 to 1,080 fathoms, 1883, 1884. 

ISOPODA. 

The following list is very incomplete, for the Isopods collected since 
1881 have been biit little examined. 

Many of the following were also taken in 1883. Several species de- 
scribed by Mr. Harger from the "Blake'' expedition, dredged south of 
Cape Hatteras, are not included in this list. 

Janira alta (Stimp.) Harger. 

B. range, 65 to 487 fathoms, 1880, 1882. 

Munnopsis typica Sars. 

B. range, 125 to 142 fathoms, 1880, 1881. 

A8tacilla granulata (Sars) Harger. Fig. 166. 
B. range, 291 to 640 fathoms, 1882. 

Cirolana polita Harger. 
B. range, 89 to 321 fathoms, 1880, 1882. 

Cirolana ivipresaa Harger. 1883. Fig. 165. 
B. range, 100 t® 321 fathoms, 1880, 1881. 

^ga psora (L.) Kroyer. 

B. range, 306 to 640 fathoms, 1880, 1882. 
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Ripcinela Americana (Sofa. & Mein.) 
B. range, 85 to 167 fathoms, 1880, 1882; 257 fathoms, "Blake "ex- 
pedition. 

RocineUij sp. 
B. range, 129 fathoms, " Blake " expedition. 

Syacenus infelix Harger. Fig. 164. 
B. range, 182 to 640 fathoms, 1880, 1881, 1882. 

Phryxus dbdominalia Koyer. 
B. range, 97 to 351 fathoms, on Pandalus leptocerus. 

Anthura^ sp. 
B. range, 349 fathoms, 1882. 

Onathia cerina (Stimp.) Harger. 
B. range, 65 to 487 fathoms, 1880. 

Tanais^ sp. 
B. range, station 1146, 1881. 

LIST OF DEEP-WATER PTCNOQONIDA. 

The following list inclades the Pycnogonids that have been recorded 
from the region under discassion, obtained by the "Blake"* and "Fish 
Hawk." It is very incomplete, tbr those collected in 1881, 1882, and 1883 
have not been fally studied, although many interesting species were ob- 
tained. Several of the following species recorded as having been ob- 
tained in 1883 and 1884 were identified by Prof. S. I. Smith. Others, 
not here recorded, are known to have been taken in 1883. 

Pycnogonum littorale Strom. 
B. range, 73 to 810 fathoms. Common northward from low-water mark 
to 100 fathoms. 

Colossendeis angusta Sars. 
B. range, 810 to 1,242 fathdms, " Blake." 

Colossendeis colossea Wilson. Fig. 169. 
B. range, 500 to 1,500 fathoms; 499 to 1,106 fathoms, 1883; 924 to 
1,230 fathoms, 1884. 

Colo88endei8 moAserrima Wilson. Fig. 170. 
B. range, 317 to 1,073 fathoms; 922 fathoms, "Blake" expetlition; 317 
fathoms, 1882 ; 1,073 fathoms, 1884. 

Coio88endei8 gracilis Hoeck. 
B. range, 924 to 1,600 fathoms, 1884. (Identified by S. I. Smith.) 

8c(Borhynchus armatus Wilson. Figs. 171, 171a. 
B. range, 1,242 fathoms, "Blake" expedition; 1,073 fathoms, 1884. 

* For the ** Blake'' collectioD, see report on the PycnogoDida, by £. B. Wilson, Bul- 
letin Mas. Comp. Zoology, viii, No. 12, five plates, 1881. 
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Pallenapsis longiroatris Wilson. 
B. range, 500 fathoms, 1880 

Nymphon groasipes (L.) Fabr. 
B. range, 150 to 524 fathoms. Common northward in 12 to 110 fathoms. 

Nymphon Btrlhnii Kroyer. 
B. range, 234 to 780 fathoms; 200 to 524 fathoms, << Blake;" 234 to 780 
fathoms, 1882. 

Nymphon pallenoidea Sars. 
B. range, 922 fathoms, '^ Blake" expedition. 

LIST OF DEEF'SBA AND SURFACE MOLLUSCA COLLECTED BY THE 

''ALBATBOSS'' IN 1683. 

In the following list the shallow- water Mollnsca dredged off Nova 
Scotia and Gape Hatteras are not included,* bnt the pelagic species be- 
longing to the Pteropoda and Heteropoda, &c., are introduced, partly 
as a matter of convenience and partly because theit dead shells are 
constantly dredged np from the bottom at all depths. ' 

In addition to the following list of Mollnsca, a large number of species 
were dredged in the same region by the ^^Fish Hawk" in 1880 to 1882, 
which are here omitted. They have been already enumerated by Miss 
K. J. Bush, in her list of the MoUusca of the <<Fish Hawk" dredgings 
(this report, vol. xi, p. 701) and in my Second Catalogue of Mollnsca. 
About forty species not contained in either of the lists were dredged 
in the same region by the *^ Albatross" in 1884. Of these about twenty- 
five were undescribed. 

The nomenclature of this list is, with the exception of a few necessary 
changes, essentially the same as that used in my <^ Second Catalogue of 
of Mollnsca," in the Transactions of the Connecticut Academy, vol. vi, 
1884, where the synonymy is briefly given. The references in the fol- 
lowing list are to that paper and the preceding one, in volume v of the 
Transactions. A large part of the new forms were described and fig- 
ured in those two papers.t 

* For the Hatteras shells, see special list by Miss K. J. Bosh, p. 77. 

t Catalogae of Marine Mollnsca added to the Fanna of New England during the 
past ten years, from the Transactions of the Connecticut Academy , vol. v., Part II, 1882. 
Five plates. 

Second Catalogue of MoUusca, recently added to the Fauna of the New England 
coast and the at^ acent parts of the Atlantic, consisting mostly of deep-sea species, with 
notes on others previously recorded. From the Transactions of the Connecticut Acad- 
emy, vol. vi, Part 1, 1884. Five plates. 

Third Catalogue of MoUusca. From the same, vol. vi, Part II, 1885. Three plates. 

Descriptions and lists of many of these Mollnsca are also contained in the foUowing 
papers, by the writer : 

Notice of recent additions to the marine Invertebrata of the northeastern coast of 
H. Mis. 67 36 
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As it is always important, in giving the bathymetrical distribution of 
sliells to distinguish between those taken alive and those of which only 
dead shells are obtained (which may have been carried by fishes, crabs, 
and various other agencies for from their true habitats), an asterisk (*) 
is added to designate living specimens, while a dagger (t) indicates 
dead shells. When no sign is added, it is to be understood that the 
specimens were living. The ^< Bathymetrical range ^ here refers only to 
the range as actually observed in this region by the United States Fish 
Oommission, unless otherwise stated. 

The geographical distribution is indicated, in a general way, by the 
abbreviations following the range in depth, but I have not attempted • 
to make it complete in this respect. Owing to the uncertainty as to the 
alleged identity of the species recorded from other regions with our own, 
and to the incompleteness of the published lists of species collected by 
the various other recent dredging expeditions, the knowledge of the for- 
eign distribution of many of these species is still very imperfect, and is 
sure to be largely increased within a few years, so that an^' facts of this 
kind that can now be given will have, at best, only a temporary value. 
The abbreviations are as follows : N., = northern, indicates that the spe- 
cies ranges northward along the American coast, beyond New England 
waters ^ S., = southern, southward beyond Gape Hatteras ; Arc , s Arc- 
tic; Eu., = European ; Med., = Mediterranean; Af., = West African; 
P., = North Pacific ; As., = North Asia ; Gb., s Garibbean Sea and 
West Indies ; Oc, = Oceanic or pelagic. 



America, with descriptions of new genera and species and critical remarks on othen. 
Proceedings of the United States National Masenm, toI. iii, December, 1880, and Janu- 
ary, 1881. 

Part II, MoUnsca, with notes on Annelida, Echinodermata, &c., collected by the 
United States Fish Commission [pp. 356-405], December, 1880, and January, 1881. 

Part III, Catalogue of Mollusca, recently added to the Fauna of Southern New En- 
gland [pp. 405-408], by A. E. Verrill. 

Part lY, in vol. ▼ [pp. 315 to 343], 1882, Additions to the deep-water MoUnsca, taken 
off Martha's Vineyard, in 1880 and 1881. 

The Cephalopods of the northeastern coast of America. Part II, The smaller Ceph- 
alopods, including the " Squids " and Octopi, with other allied forms. Trans. Conn. 
Acad., y [pp. 259-424, phi. 26-56], June, 1880, to October, 1881. 

Beport on the Cephalopods [of the " Blake " expedition, 1880], and on some addi- 
tional species dredged by the Unit^ States Fish Commission steamer ** Fish Hawk,** 
during the season of 1880. Bulletin Mus. Comp. Zool., vol. viii [pp. 99-116, 8 plates], 
March, 1881. 

Supplement report on the ''Blake" Cephalopods, vol. xi, pp. 105-115, plates i, ii, iii, 
1883. 

Report on the Cephalopods of the northeastern coast of America. This report, Pari 
YII, for 1879 [244 pages, 46 pli»«es], 1882. 

See also Brief Contributions to Zoology, Nos. 40 to 56, in American Journal of Sci- 
ence, 1877 to 1884. 
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CEPHALOPODA. 

Legtoteuthis Fabricii (Licht.) Yerrill. Trans. Conn. Acad., v, 291, 390, 
pi. 46, f. l-2d; pL 46, f. l-^f; pi. 56, f. Uid. 
Bathy metrical range, 256 to 906 fathoms. N., Arc, P. 

Omnuutrephes illeeebrosus (Les.) Y. v, 268, pis. 28, 29, 37, 38, 39. 
B. range, to 1,022 f. ; beaks 1,091 to 1,917 f. N. 

Sthenoteuthis Bartramii Y. v, 288. 
Surface.* Soathem. OOi 

MMtigot&uthis Agaasizii Y. v, 297, pi. 48 ; pL 49, f. 2, 3-3^ ; yi, 243. 
B. range, 640 to 1,050 f. 

Oheiroteuihis laeertosa Y. v, 299, 408, pi. 47, f. 1-lb; pi. 66, f. 1-1/; vi, 243. 
B. range, 436 to 2,221 f. (2,949, arms). K 

Leptoteuthis diaphoMa Y. yi, 141, pi. 32, f. 1. Fig. 62. 
B. range, 1,731 f. 

BraeMoUuthis Beanii Y. v, 406, pL 66, t 3-3b ; pL 66, f. i-2a ; vi, 246. 
B. range, 183 to 843 f. 

OaUiteuthis reversa Y. v, 296, pi. 46, f. l-lb ; yi, 243. 
B. range, 366 to 2,369 £ 

Desmoteuthis hf/perbarea (Steenst) Y. y, 302, pi. 27, f. 1-2 ; pi. 39, f. 1. 
B. range, 641 f., off Chesapeake Bay. N., Arc. 

Deamoteuthis tenera Y. y, 412, pi. 66, f. 2-2d ] pi. 66, f. 3 ; yi, 246. 
B. range, 396 to 1,346 f. 

Bo89%a hMwU Y. y, 364, 419, pi. 30, f. 2; pl.31,f:3; pL 46, f. 4; pi. 47, 
t2-4. 
B. range, 116 to 640 f. N. 

Heteroimihi% tenera Y. y, 367, 419, pi. 46, f. 2-2d, a-3b ; pi. 47, f. 6-6b. 
B. range, 18 to 301 f., eggs 317 f. 

Argonavta argo JArm6. y, 364, 420 ; yi, 247, pi. 28, f. 1-lb. Figs. 63, 
63a, 63b. 
B. range, shells, 64 to 1,917 t ; liying at surface. Oc, Cb., S., Med. 

Alloposus mollia Y. y, 366, 420, pi. 60, f. l-2a ; pL 61, £ 4 ; yi, 247. 
B. range, 238 to 1,346 f. ; frag. 1,735 f. 

Octopus Bairdii Y. y, 368, 421, pi. 33, f. 1, la ; pi. 34, f. 6, 6 ; pi. 36, f. 
10; pi. 38, f. 8; pi. 49, f. 4, 4a; pi. 61, f. 1, la. 
B. range, 85 to 843 f. ; 28 to 300 f. N. of Cape Cod. K, Eur. 

Octopus piscatorum Y. y, 377, pi. 36, f. 1, 2; yi, 248. 
B. range, 1,362 f. Northern. 

Octopus Carolinensis Y. yi, 236. 
B. range, 142 f., off Cape Hatteras. 

Octopus gracilis Y. yi, 236. 
B. range, 1290 f. 
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Medane verrucosa V. v, 380, pis. 62, 53 ; vi, 248. 
B. range, 787 to 1,255 f. 

Eledanella pygvMea Y. vi, 145, pi. 32, f. 2. Fig. 64. 
B. range, 2,949 f., off Chesapeake Bay. 

Stauroteuthis syrtensis V. (t) v, 382, pi. 32, f. 1-45} vi, 249. 
B. range, 1,346 f., station 2034, off Nova Scotia. N. 

GASTROPODA. 

TOXOaLOSSA.' 

Admete Oauthouyi Jay (=A. viridula Old.) 
B. range, 155 to 1,255 f. N., Arc., En. 

Pleurotama Dalli Y. and S. v, 451, pi. 57, f. 1-1 a. Figs. 66, 66a. 
B. range, 94 to 142 f.*; 146 f. t 

PleuroUmella Agasaizii Y. and S. v, 454, pi. 57, f. 3, 3a. Fig. 67. 
B. range, 39 to 1,309 £•; 1,608 f.t 

Pleurotamella Bairdii Y. and S. vi, 147, pi. 31, f. 1. Fig. 68. 
B. range, 1,608 to 1,731 f.»; 2,221 f.t 

Pleurotamella BenedioH Y. and S. vi, 148, pi. 31, f. 2, 2a. Fig. 70. 
B. range, 1,290 f. 

Pleurotamella Sandersoni Y. vi, 149, pi. 31, f. 3, 3a. Fig. 71. 
B. range, 1,290 to 2,033 f. 

Pleurotamella Saffordi Y. and 8. vi, 151, pi. 31, f. 4, 4a. Fig. •72. 
B. range, 843 to 1,608 f. 

Pleurotamella handella Dall=P. Diamedece Y. vi, 152, 250, pi. 31, £ 
5-5a. Fig. 73. 
B. range, 1,290 to 2,033 f. Cb. 

Pleurotamella Emerioni Y. and S. vi, 154, pi. 31, f. 6. Fig. 74. 
B. range, 1,917 f.t Off Chesapeake Bay. Ob. 

Pleurotamella Bruneri Y. and S. vi, 155, pi. 31, f. 7, 7a. Fig. 76. 
B. range, 1,608 £•; 2,033 f.t 

Pleurotamella Oatharinw Y. and S. vi, 155, pi. 31, f. 9, 9a. Figs. 76, 76a. 
B. range, 843 to 2,033 f. 

Oymnabela engonia Y. vi, 157. 
B. range, 906 to 1,451 f.t; 1,608 f.» 

Oymnabela curta Y. vi, 158, pi. 31, f. 10. 
^ B. range, 843 to 1,290 f.*; 1,467 to 1,917 f.t 

Oymnabela ourta^ var. subangulata Y. vi, 159. 
B. range, 197 to 2,033 f.t; 1,290 to 1,451 f.* 

Oymnabela brevis Yerrill. 1885. 
B. range, 1,290 to 1,608 f. 
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Oymnobela hebes V. v, 469, pi. 67, f. 7. 
B. range, 262 to 906 f.*; 1,290 to 2,033 f.t 

Beta avalis Friele^Bela pyffmoM Y. v, 460, pi. 67, f. 8. 
B. range, 312 to 906 £•; 1,091 f.t K., Eu., Arc 

Beta tenuicostata Sara. 
B. range, 843 to 1,290 f. Eu. 

Bela ca/noellata (Mighels) Stimpson. v, 476, pi. 43, f. 10, 11 ; pi. 67, f. 13. 
B. range, 126 to 647 f.t N., Arc, Eu. 

Bela subvitrea Y. vi, 160. 
B. range, 843 f. Off Gape Hatteras. 

Beia aubturgida Y. vi, 161. 
B. range, 843 f. Off Gape Hatteras. 

Bela Bathbuni Y. vi, 236. 
B. range, 1,396 f.t Off Gape HatteraB. 

Spirotrapis ephamilla Y. vi, 162. 
B. range, 1,917 f.t; 2,221 f.* Off Ghesapeake Bay. 

Typhlamangilia Tanneri Y. and 8. vi, 163, pi. 31, f. 8. Fig. 78. 
B. range, 1,290 f. 

Taranis Mdrchii (Malm) Jeffireys. v. 486, pi. 67, f. 18. 
B. range, 366 f.t ; 368 to 868 f.* N., Arc, Eu., Gb. 

Taranis Morchii^ var. tomatus Y. vi, 261. 
B. range, 1,266 f. Off Nova Scotia. 

Taranis pulchella Y. v, 487, pi. 67, f. 17 5 vi, pi. 29, f. 8. Fig. 77. 
B. range, 349 to 487 f. 

A^mete inflata Ynele=:Triohotrapis inflata Friele. vi. 178. 
B. range, 1,290 f. Arc. 

RAOHIGLOSSA. 

Marginella barealis Y. vi, 166, pi. 29, f. 4. Fig. 79. 
B. range, 64 to 100 f.t ^ 66^ to 81 f 

Volutella lachritnula Gld. vi, 166. 
B. range, 142 f.«; 616 f.t Off Gape Hatteras. 8. 

Bucoinum undatum Linn6. v, pi. 68, f. 10. 
B. range, 6 to 123 £•; 142^ to 843 f.t N., Arc, Eu. 

Buocinum eyaneum Brug. v, 492, pi. 43, f. 6 ; pi. 68, 1 11. 
B. range, 101 to 160 f., off Gape God. N., Arc, Eu. 

Buocinum abyssarum Y. and 8. vi, 167, pi. 31, f. 11-116. Figs. 80, a. 
B. range, 49 f.t; 906 to 1,309 f.* 

Sipho Siimpsonii Mdrch. v, 499, pi. 67, f. 24. 
B. range, 16 to 300 f. N. 

8ipho SHmpsoniij var. liratulus Y. v, 600. 
B. range, 18 f.t; 66 to 319 f.* N. * 
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Sipho pubeaoens V. v, 501, pi. 43, f. 6 } pL 57, f. 25. 
B. range, 18 to 179 f.t; 192 to 640 f.* N. 

Sipho pygmcBUS (Gld.) V. v, 501, pi. 57, t 21. 
B. range, 12 to 640 f. N. 

Bipho parvus V. and 8. v, 504, pi. 57, f. 20-206. 
B. range, 193 to 906 f. 

Sipho cbesui Y. vi, 168. 
B. range, 843 f. Off Gape Hatteras. 

SiphoprofundicolaY.mda. yi, 170, pi. 31, f. 13. Fig. 8L 
B. range, 1,497 to 1,917 f.t; 2,033 f.* 

Sipho profundioola^ var. dispar V. vi, 171. 
B. range, 1,555 f. 

Sipho glyptus V. v, 505, pi. 57, f. 22 ; pi. 58, f. 1, la. Fig. 82. 
B. range, 193 to 547 f. 

Sipho oalatua Y. v, 506, pi. 57, f. 19, 19a. 
B. range, 75 to 616 f.t 5 302 to 516 f.* 

Sipho ccdlatuSj var. hebes Y. vi, 172. 
B. range, 640 to 1,255 f. 

Sipho (Mohnia) ocelatulus Y. vi, 172. 
B. range, 516 to 547 f.t ; 906 to 1,290 f 

Sipho (Mobnia) simplex Y. vi, 174. 
B. range, 99^ f.t 5 843 f.* 

Sipho (f ) hispidulus Y. vi, 239. 
B. range, 2,033 f.* Off Delaware Bay. 

Neptunea despeota (Linn^) Ad«, var. tornata (Gld.). 
B. range, 69 to 100 f.t off George's Bank. K, Arc., Eu. 

Neptunea decemoostata (Say) H. and A. Ad. 
B. range, 6 to 322 f.t 5 41 to 86 f.* N. 

Trophon clavatus Sars. (t) vi, 176. 
B. range, 843 to 2,033 f. Eu. (t) 

Urosalpinx Oarolinensis Y. vi, 237. 
B. range, 142 to 516 f.t ; 938 f.* Off Gape Hatteras. 

Urosalpinx maora Y. vi, 239. 
B. range, 142 f.t 

Anaohis HaUaeti (Jeff.), v, 513, pi. 43, f. 7 ,* vi, 252. 
B. range, 79 f.t ; 115 to 640 f.* N., Arc., En. 

Astyris diaphana Y. v, 513, pi. 58, f. 2. 
B. range, 64 f.t ; 100 to 487 £• 

Astyris pura Y. v, 515. 
B. range, 71 f.t ; 100 to 1,255 f.* 
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TJSNIOGLOSSA. 

Dolium Bairdii Y. and S. v, 515 ; vi, 253, pL 29, f. 2-2fr. Figs. 8S,'83a. 
B. range, 89 to 234 f.t; 98 to 202 f.« 

Bmth<>doUumabys9orumY,mA^. vi, 177,pl.31,fl 12-12&. Figs. 84, 84a. 
B. range, 1,395 f.t ; 2,221 f.* Off Chesapeake Bay. 

Natica clauaa Brod. and Sowerby. 

B. range, 13 to 1,255 f.t ; 238 to 843 f N., Arc, Ea. 

Lunatia heros (Say) H. and A. Adams. 
B. range, to 238 f. K, 8. 

Lunatia Oronlandica (Moll.) Ad. 
B. range, 12 to 65 f.t ; 75 to 1,290 f.* N., Arc., Bu. 

LameUaria pelluddaj var. Chmldii Y. y, 518, pi. 58, f. 3. 
B. range, 44 to 1,497 f. 

IHliscus ccmmodus (Midd.). vi, 191. 
B. range, 150 f., off Nova Scotia. Arc., En., P. 

OapulvM Hungaricus (Linn6). v, 519 ; vi, pi. 29, f. '6. 
B. range, 71* to 458 f. Eu. 

Crucibulum striatum (Say) H. and A. Adams. 
B. range, 3 to 65 f.* ; 100 f.t N. 

Crepidula plana Say. 
B. range, to 55 f.* ; 155 to 487 f.t N., S. 

Velutina lamgata (L.) Gld. 
B. range, 15 to 86 f.* ; 100 to 130 f.t N., Arc., Eu. 

Torellia flmbriata Y. and S. v, 520, pi. 57, f. 27, 27a. Fig. 85. 
B. range, 142 to 321 f. 

ToreUia vestita Jeff, v, 521, pi. 42, f. 5. 
B. range, 4 to 86 f.t; 146 to 317 £• N., En. 

Litiopa hombyx Bang, v, 523. 
Snr&ce.* S., O. 

Vingula JanMayeni (Friele) Y. v, 524, pi. 42, f. 8. Fig. 86. 
B. range, 238 to 1,290 f. K, Arc. 

Cingula brychia Y. vi, 179, pi. 32, f. 9. 
B. range, 349 to 1,290 f. 

Cingula syngenes Y. vi, 180, pi. 32, f. 11. 
B. range, 142 f.t Off Cape Hatteras. 

Cingula leptalea Y. vi, 182, pi. 32, f. 10. 
B. range, 858 f. Off Nova Scotia. 

Cingula apicina Y. vi, 183, pi. 32, f. 8. 
B. range, 1,608 f. 

Cingula Sandersoni Y. vi, 241. 
B. range, 142 f.t Off Cape Hatteras. 
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Oithna tenelUij var. oostulata Jeff, vi, 184. 
B. range, 2,033 f. Off Delaware Bay. Ea., Med., Azores. 

Oithna cingulata Y. yi, 184, pi. 32, f. 7. 
B. range, 906 to 1,290 f.t ; 1,467 f.» 

Oithna (f) olivaoea Y. vi, 185, pi. 29, f. 5. 
B. range, 193 to 1,290 f.t 

Foasarus elegana Y. and S. v. 522, pi. 57, 1 28. Fig. 87. 
B. range, 100 to 142 f.t 

aeguenssia fonnosa Jeff, vi, 186, pi. 31, f. 14^146. Figs. 88, 88a. 
B. range, 1,290 to 2,033 f. En. 

Seguenziaformosay var. nitida Y. vi, 188. 
B. cange, 2,033 f. Off Delaware Bay. 

Seguenzia eritima Y. vi, 189, pi. 31, f. 15. Fig. 89. 
B. range, 1,290 to 2,033 f. 

Cerithieaa Whiteavesii Y. v, 522, pi. 42, 1 7. 
B. range, 238 to 843 f. N. 

Aporrhais oocidentdlis Beek. 
B. range, 34 to 1,000 f.t; 115 to 349 f.* If. 

PTENOaLOSSA. 

Scalaria DcMiana Y. and S. v, 527, pi. 57, f. 33. Fig. 91. 
B. range. 85 f.t; 115 to 193 f.* 

' Scalaria Andrewsii Y. v, 526, pi. 57, f. 35. Fig. 94. 
. B. range, 100 f.t-, 547 f.* 

Aeiraa graoilia Y. v, 528, pi. 57, f. 31. 
B. range, 349 to 843 f.t ; 487 to 547 £• 

Adis WaUeri J. v. 528, pi. 57, f. 36. 
B. range, 349 f.t ; 365 to 938 f.* En. 

lanthinafragilis Desh. 
8nrface.t S., O. 

RHIPHIDOGLOSSA* 

Botella crypto9pira Y. vi, 241. 
B. range, 142 f.t Off Gape Hatteras. 

mhalia muUistriata Y. vi, 242. 
B. range, 142 f.t Off Gape Hatteras. 

Leptothyra induta Watson, vi, 197. 
B. range, 142 f.t Off Gape Hatteras. 

CdUioatama ocddentale (Mighels). 
B. range, 207 f.t ; 365 to 640 f.* N., Arc, En. 

OalUastoma Bairdii Y. and S. v, 530, pi. 57, f. 26. Fig. 96. 
B. range, 56 to 640 f.t; 64 to 192 f.* Ob. 
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MargaHta regalis V. and S. v, 630, pi. 57, f. 37; vi, 254, pi. 29, f. 14. 
Pig. 97. 
B. range, 64 to 173 f.t 5 193 to 1,655 £• 

MiicluBroplax obscura (Couth.) Friele. 
B. range, 12^ to 487 f. K, Arc., En. 

Cyclmtrema Dalli V. v, 632, pL 57, f. 39 ; vi, pi. 29, f. 16. Fig. 99. 
B. range, 487 to 858 f. 

Cyelostrema Dalli, var. amatum Y. vi, 266, pi. 32, f. 17. 
B. range, 843 f. 

Oyelastrema cingulatum V. vi, 198, pi. 32, f. 14. 

B. range. 547 f.t 
Oyeloatremaj sp. (=C afflne V. vi, 199, pi. 32, f. 16,non Jeffreys). 

B. range, 365 to 868 f.t ; 843 f 

Oyclostrema diaphanum Y. vi. 199, pi. 32, f. 16. 
B. range, 1,290 f.* ; 2,033 f.t 

TharsiSy sp. vi, 201. 
B. range, 843 £t Off Cape Hatteras. 

M89ureUa Tanneri Y. vi, 255, pi. 29, f. 13, 13a. 
B. range, 104 f.« ; 142 f.t Soathern. 

PunetureUa noa4Mna (L.) Lowe. 

B. range, 16 f.t ; 34 to 640 £• N., Arc, En. 

PwMiureXUi (Fissurisepta) eritmeta Y. vi, 204, pi. 32, f. 19, 19a. 
B. range, 1,451 f. 

JPrapilidium elegans Y. vi, 205. 
B. range, 1,395 f. Off Chesapeake Bay. 

Addisonia paradoxa DaU. v, 533; vi, 256, pi. 29, f. 10, lUllb. Figs. 
100, 100a. 
B. range. 66 to 202 f.t ; 71 to 156 f.* (t En., Med.).{ 

OocoulinaleptaleaY. vi, 202, nl. 32, f. 20-20&. Fig. 101. 
B. range, 1,395 to 2,033 f. Southern. 

Oocoulina spinigera Jeff, vi, 203. 

B. range, 335 to 843 f. Eu. ^ 
Oocculina conica Y. vi, 204. 

B. range, 499 f. Off Nova Scotia. 

Lepetella tubicola Y. and S. v, 534, pi. 58, f. 29-29a. 
B. range, 142 to 547 f.t ; 134 to 396 f.* Eu. 

POLYPLACOPHORA. 

Hanleyia mendicaria (Migh.) Carp, v, 534. 
B. range, 49 to 317 f. N. Arc., Eu., Med. 

X By Mr. Jeffreys this species is identified with A, ecoentro9 Je£f. = Ondinia excentfiea 
Tib.y of the Mediterranean. (Proc. Z. 8oo. London, 1882, p. 673.) 
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Traokydermon albus (Linnd.) Oarp. 
B. range, 99 f., off Nova Sootia. Arc., Ea. 

Traohyderman exaratus (Sars). vi, 208, pi. 30, f. 2-2b. 
B. range, 101 to 194 f. Ea. 

Lqftochiton alveolus (Bars) Lov^n. v, 53L 
B. range, 99 to 640 £. N., Ea. 

Plaoophara (Eaplacophora) AUantioa Y. and S. yi, 206, pi. 30, f. 1, 1ft. 
Figs. 102, 102a. 
B. range, 122 to 640 f. 

SHlifer Stimpsoni Y. v, 535, f. 2. 
B. range, 6 to 1,255 f. N. 

SHlifer ourtus V. v, 535. 
B. range, 410 to 1,255 f. 

Hulima stenoatama Jeff, v, 536 ; vi, 254. 
B. range, 843 to 1 ,451 f.* ; 1,467 f.t K, Ea. 

TurbaniUa Batkbuni Y . and 8. v, 536, pi. 58, f. 15. Fig. 104. 
B. range, 64 to 1,395 f.t ; 100 to 365 f.* 

Turbonilla Buahiana Y. v, 537, pL 58, f. 16. 
B. range, 365 to 1,290 f.* •, 1,451 to 1,467 f.t 

HulimeUa ludda Y. vi, 192, pi. 32, f. 3, 3a. 
B. range, 2,033 f. 

HuUmeUa chatieasa Y. vi, 193, pi. 32, f. 4-4ft. 
B. range, 2,033 f. 

HulimeUa nitida Y. vi, ltf4, pi. 32, f. 5. 
B. range, 2,033 f.t 

Eulimella (or Menestho) liasa Y. vi, 195, pi. 32, f. 6. 
B. range, 142 f. Off Gape Hatteras. 

Odo8tamia tomata Y. vi, 196. 
B. range, 142 f.t Off Gape Hatteras. 

Odostomia dispdriUa Y. vi, 196. 
B. range, 142 f.t Off Gape Hatteras. 

TEOTIBRANOHIATA. 

Aetceon nitidus Y. v, 540, pi. 58, f. 21. 
B. range, 238 to 843 f.*; 1,451 f.t 

Aotaxm melampaidea Dall. vi, 210. 
B. range, 843 f.t Off Gape Hatteras. Ob. 

Bingioula nitida Y. v, 540. 
B. range, 100 to 547 fit; 120 to 487 f.* Gb. 

Scaphander nobilis Y. vi, 209, pi. 32, f. 18-18d. Fig. 106. 
B. range, 906 f.t j 1,091 to 1,309 f.* 
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Scaphaiider punet<h9triaiu8 {Migh.) Ad. 
B. range, 46 to 1,266 f ; 1,362 to 1,467 f.t K, Arc., Bu. 

PhUine quadrata (Wood) Forb. and Han. 
B. range, 20 to 266, f.t; 312 to 480 £• K, Arc, En. 

Amphi^hyra globosa LoviSn. y, 643. 
B. range, 116 to 166 fit; 319 to 843 f .• N., Ba. 

Diaphana gemma Y. y, 643, pi. 68, f. 22. 
B. range, 100 to 2,033 f. 

Diaphana nitidula (Loy.) y, 643. 
B. range, 166 to 906 f. En. 

Oyliehna aJba (Brown) Loy^n. 
B. range, 12 to 1,091 f.« ; 1,290 f.t N., Arc., En. 

Cylichna {?) DaUi V. v, 642 j vi, pi. 29, f. 16. 
B. range, 462 to 906 f.t; 938 to 1,290 f.« 

Cylichna ooeuUa (Migh.) Ad. 
B. range, 100 to 1,467 f.* ; 1,608 f.t K, Arc., Bo. 

FleurobranehcBa tarda V. y, 646, pi. 68, f. 26. Fig. 105. 
B. range, 28 to 640 £ 

Kixmsia obesa V. y, 646 ; yi, pi. 28 f. 7. Fig. 107. 
B. range, 192 to 312 f. 

NUDIBBANOHIATA. 

ScyUcsa Mwardsii V. y, 660, pi. 43, f. 10. Fig. 109. 
Snrfaoe.* Wood's Holl ; off Gape Hatteras. Oo. 

HBTEBOPODA. 

Atlanta Peronii Les. y, 629 ; yi, pi. 28, f. 4, 4a. Figs. 110, 110a. 
B. range, 16j^ to 1,608 f.t Oc. 

Atlanta Oaudichaudii Byd. and Sonl. yi, 211. Fig. 111. 
Snrfaoe.* Oc 

Atlanta rosea Sonl. yi, 211. 
B. range, 843 to 2,369 f.t; sarface.* Oc. 

Atlanta Lamanonii Byd. and Soul, yi, 211. 
B. range, 1,731 f.t Oc. 

Atlanta pulchella Y. yi, 211. 
Surface.* Oc. 

Atlanta inolinata Sonl. yi, 211. 

B. range, 616 to 843 f.t; surface.* Oc 
Firoloidea Lesueurii Byd. and Soul. 

Surface.* Station 2194. 

Firola Keraudrenii Byd. & Soul. Fig. 112. 
Surihce.* Stations 2038 and 2039. 
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PTBBOPODA. 

Cymbulia oaloeolus V. v, 653, pi. 58, f. 33. Fig. 120. 
B. raDge, 18 to 1,467 f.t; sarface.* Oc. 

Oavolina tridentata (Gmelin) Gray, v, 554, f. 6, 7. 
B. range, 45 to 2,033 f.t; sarface.* Oc. 

Ca/voKna unoinata (D'Orb.) Gray, v, 554. Fig. 116. 
B. range, 64 to 1,608 f.t; surface.* Oc. 

Carolina longiraatris (Les.) v, 555. 
B. range, 64 to 2,033 f.t; sorface.* Oc. 

Oavolina gibhosa (Bang), vi, 213. 
B. range, 193 to 1,451 f.t Oc. 

Oanolina quadridentata (LesueurJ. vi, 212. 
B. range, 142 to 1,467 f.t Oc. 

Oaw>lina angulata (Soal). vi, 213. 
Surface.* Oc. 

Oavolina inflexa (Les.) Gray, v, 555. 
B. range, 487 to 1,467 £t Oc. 

Pleuropus Hargeri V. v, 555 ; vi, pi. 28, f. 3. Fig. 114. 
Surface.* Oc 

IHaoria irispinosa Gray. Fig. 115; 
B. range, 64 to 1,451 f.t } surface.* Oc. 

Olio pyramidata limii6, v, 555. 
B. range, 64 to 2,033 f.t Oc. 

Balantium reeurvum Children, v, 556 
B. range, 64 to 1,917 f.t Oc. 

Tripiera oohimnella (Bang), v. 557 ; vi, 214. Fig. 117. 
B. range, 142 to 1,608 f.t Oc, S. 

Styliola virgula (Bang), vi, 213. 
Surface.* Oc, S. 

Siyliola virgula^ var. oomiformis (D'Orb.). vi, 214, 
Surface.* Oc, S. 

Siyliola mbulata (Quoy and Gaimard). vi, 213. 
B. range, 15j^ to 1,467 f.t ; surface.* Oc, S. 

Siyliola reoia Blainv. v, 556. Fig. 118. 
Surfece.* Oc, S. 

Spirialis reiroveraus (Flem.), var. Mac Andrei Forbes, v, 557. 
B. range, 499 to 1,731 f.t ; Surface.* Oc, Bu., Med. 

Sipirialis OouldU St. (f S. halea M511., var.). 
B. range, 858 to 1,735 f.t Oc, K, Bu. 

J^rialis bulimoides Soul, vi, 215. 
Surface.* Oc, S. 
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Spirialis trochiformi8 Soul, vi, 214. 
Surface.* Oc, S. 

Clione papilionacea Pallas. Fig. 122. 
Surface.* Oc, N., Arc., Bu. 

Clione longicaudata Sonl. vi, 215. 
Surface.* Oc. 

THchooyoltta Dumereilii (Oken) Esch. vi, 215. 
Surface.* Oc. 

SOLBNOOONOHA. 

Dentalium solidum V. vl, 215. 
B. range, 843 to 1,309 f. 

Dentalium striolatum Stimp. 
B. range, 25 to 115 f.f ; 146 to 1,255 f.* N., Bu. 

Dentalium occidcntale Stimp. y, pi. 42, f. Id-lS. Figs. 123, 124, 125, a. 
B. range, 26 to 115 f.t ; 146 to 1,255 f.* N., Bu. 

Dentalium ocoidentale^ var. sulcatum Y. vi, 217. 
B. range, 75 to 1,255 f.* 

Dentalium^ sp. g. vi, 217. 
B. range, 1 ,731 to 2,033 f. Southern. 

Dentalium^ sp. A. vi, 217. 
B. range, 843 f.t ; 2,033 f.* Southern. 

Siphodentalium vitreum M. Sars. v, 557, pi. 42, f. 19. 
B. range, 100 f.t ; 340 to 1,290 f.* N., Arc, Eu. 

Siphodentalium teres Jeff, vi, 218. 
B. range, 843 f.t ; 858 to 1,290 f.* Eu. 

Siphonentalis affinis (Sars). v, 558, pi. 42, f. 20, a, b. 
B. range, 349 to 365 f.t ; 499 to 1,731 f.* K, Eu., Azores. 

Oadulus Pandionis Y. and S. v, 558, pi. 58, f. 30^ 30a. Fig. 126, a. 
B. range, 85 to 487 f.* j 516 f.t (t Eu., Med., Af.). 

Oadulus Watsoni Dall. vi, 219. 
B. range, 197 to 938 f.t ; 547 to 843 f.* Ob. 

Oadulus grandis Y. vi, 219. 
B. range, 843 to 1,290 f.t ; 906 to 1,098 £* 

Oadulus speotabilis Yerrill. 1885. 
B. range, 1,467 f.t 

Oadulus Jeffireysii f (Monteros.). v, 559 ; vi, 267. 
B. range, 115 f.* ; 516 to 843 f.t Eu., Azores. 

Oadulus subfusiformis Jeff. 
B. range, 100 to 115 f. Eu., Med. 

Oadulus cylindratus Jeff, vi, 220. 
B. range, 1,608 f. Eu. 
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LAMELLIBBANOHIATA. 

Teredo megotara Hanley. Fig. 127, animal. 
B. range, 65 f.t } 100 to 1,467 f.*; surface* in wood. S., O., Bo. 

Zylaphaga darsalis (Turt.) F. and Han. y, 659, pL 44, C 9. 
B. range, 32 to 2,033 f. K, Ea., Med. 

Snsatella Americana (Old.) Y. 
B. range, to 28 f.«; 64 to 89 f.t N., S. 

Saxicava Narvegica (Speng.) Woodw. 
B. range, 20 to 606 f.t ; 300 f.* N., Arc, Bu., P. 

Oyrtodaria siliqua (Speng.) Woodw. 
B. range, 28 to 268 fit N., Arc. 

Paromya sttblevie V. vi, 221, pi. 32, f. 21. Fig. 128. 
B. range, 1,917 f.t Off Chesapeake Bay. 

Kecsra obeia Lovdn. v, 663, pi. 44, f. 10, o. 
B. range, 192 to 1,290 f. ; 20 to 160 f. N. of Gape God. TS^ Aio, Bo., 
Azores. 

Secera glaoiaXia O. O. Sars. v, 662, pi. 44, f; 10, a, h. 
B. range, 64 to 647 f. N., Arc., En. 

IfecBra rostrata (Speng.) Lov^n. v, 662, pi. 68, f. 39. 

B. range, 66 to 487 f.t; 86 to 166 £• K, En., Med., Afl, AjEorea, Ob., 
Patagonia. 

Neanra lamelloaa til. Sars. v , 661 ; vi, pi. 30, f. 3. 
B. range, 319 to 647 fl En., Med., Af. 

Seasra gigantea Y. Ti, 223. 
B. range, 1,917 f.t Off Ghesapeake Bay. 

Ifeasra undata Y. vi, 223. 

B. range, 2,221 f.t Off Ghesapeake Bay. 
Neasraj sp. 

B. range, 142 fl Off Gape Hatteras. 

Periploma ^pyraeea (Say) Gon. 
B. range, 7 to 1,266 f. N. 

Ooehlodesma Leanum Gonth. 
B. range, 2 to 20 f.*^ 66 f.t S. 

Thracia Oonradi Gonth. 
B. range, 4 to 193 f.t; 34 f.* N. 

Tkracia niiida Y. vi, 221, pi. 32, f. 22. Fig. 130. 
B. range, 1,917 f. Off Ghesapeake Bay. 

Feeehiolia aibyseieola Sars. v. 666. 
'b. range, 192 to 487 f.* ; 616 to 1,290 f.t K, Arc, Bu. 

PeochioKa gemma Y. v, 666; vi, 268, pl.^30, f. 7, 8. 
B. range, 76 to 1,290 f.t ; 499 to 906 f.« 
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MyUUmeria flexuosa Y. and S. v, 567, pL 68, fl 38 ; vi, 268. Figs. 132, 
a, b. 
B. range, 76 to 319 £t } 349 £• 

Ceronia arotata (Gon.) Ad. 
B. range, to 183 f.t; to 2 £• K 

Abra longicallis (Scacchi). vi, 224. 

B. range, 1,467 f.t En., Med., Ganaries, Af., Azoies, Ob. 

Maooma sabulosa (Speng.) M5rch. 
B. range, 30 to 208 f.t } 29 to 1,266 f K, Arc., Bn., P., Aa. 

Oyprina lalandica (LinnS) Lam. 
B. range, 8 to 128 f.«; 130 to 349 fit N., Arc., Eiu 

Astarte castanea Say. 
B. range, to 100 f.*? 142 to 436 f.t K, 8. 

Astarte undata Old. 
B. range, 8 to 480 f. K 

Astarte ctenata Oray. 
B. range, 34 to 640 f. N., Arc., Eu., As. 

Venericardia granulata {Saj)=barealis Gon. y, 672; Ti,258. 
B. range, 8 to436 f.t; 9 to 192 f.* K 

Lorifes lens Y. and S. v, 669 ; vi, 269. 
B. range,6 to 192 f.t; 120 f.* N. 

LuciiM ftlosa Stimp. 
B. range, 4 to 349£t; 20 to 30 f IS. 

Orpptodon subovattta (J.) Y. v, 670. • 

B. range, 480 f.t ; 499 £• En., Af. 
Ori/ptodan Oouldii (Phil.) Stimp. 

B. range, 6 to 1,467 f. N., En. 

Oryptodan obesus Y. y, 669. 
B. range, 12 to 100 f.t j 116 to 1,290 £• IS. 

Oryptodan grandis Y. 1886. 
B. range, 938 f.t, 1883 ; 966* and 1,682 fathomst, 1884. 

Oryptodan ferruginosus (Forbes), y, 670. 
B. range, 100 to 1,467 f. N. Arc, En., Med. 

Oryptodan tartuoam (Jeff.), yi, 226. 
B. range, 499 to 1,290 f. En. 

AxtnopHsj sp. noy. 
B. range, 1,461 f. 

Diplodanta turgida Y. and S. y, 669, pi. 68, f. 42; yi, pi. 30, 1 10, 11. 
Figs. 136, 136. 
B. range, 66 to 98 f.f 

Mantacuta tumidula Jeff, yi, 226. 

B. range, 843 to 1,091 f. Soathern. En. 
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KeUiellay sp. nov. 
B. range, 2,033 f. 

Toldia thraeifomiis (Storer) Stimp. Figs. 137, 138, animaL 
B. range, 29 to 182 f.t; 192 to 906 f."" N. 

Toldia sapotilla (Old.) Stimp. Fig. 139, animal. 
B. range, 4 f.t; 12 to 321 f K, Arc. 

Yoldia expa/Ma JeS. 
B. range, 365 f.« ; 1,451 to 1,467 fit Ea. 

Toldia lueida Lov6n. y, pi. 44, f. 1. 
B. range, 29 to 1,608 f.t ; 115 to 1,290 f N., Arc., Ea., Med. 

Toldia frigida Torell. v, 673, pi. 44, f. 2. 
B. range, 157 to 1,255 f. N., Arc., Eu., Med., As. 

Toldia Jeffreysi (Hidalgo), vi, 229. 
B. range, 349 f.* ; 499 to 1,290 f.t En., Med., Af., Azores, Ob. 

Toldia ituhequilatera (Jeff.), vi, 229. 
B. range, 499 to 1,731 f. Ea., Arc. 

Toldia sericea Jeffreys, var. striolata J. vi, 226. 
B. range, 516 to 1,731 f. Ea. 

Toldia Messanenais (Seguenza), var. vi, 227. 

B. range, 1,451 to 2,033 f.t; 1,467 f.* En., Med., Azores, Ob. 

Leda Bushiana Y. vi, 229. 
B. range, 516 f. Off Cape Hatteras. 

Leda tenuisulcata (Couth.) Stimp. 
B. range, 25 to 120 f.t; 640 f.* N. 

Phaseolua ovatus f (Jeff. MSS.). vi. 230. 
B. range, 1,290 f. (t Bu.) 

Malletia obtuaa (M. Sars) Morch. vi, 226. 
B. range, 516 f.t; 788 to 1,608 f.* En., Med. 

Olomus nitens Jett. vi, 231. 
B. range, 1,608 f.t Eu. 

Nucula delphinodonta Mighels., 
B. range, 10 to 1,290 f. N., Arc., Eu. 

Nucula proxima Say. 
B. range, 3 to 302 f • ; 310 to 516 f.t S. 

Nuo^ila tenuis (Mont.) Tnrton. 

B. range, 75 to 266 f.t ; 302 to 1,255 f.* N., Arc, Eu., Med., Ob., P., 
As. 
Nuoula cancellata Jeff, vi, 231. 

B. range, 858 f.t ; 906 to 2,033 f.* Bu., Azores. 

Nuoula granulosa Verrill. vi, p. 280. 
B. range, 487 to 858 £• 
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Area pectunculaides Sc. v, 573, pi. 44, f. 6. 
B. range, 79 to 640 f. N., Ea., Med., Cb. 

ArcapectunculaideSj var. septentrionalis Sara, v, 573. 
B. range, 79 to 640 f. K, Arc. 

Idmapais minuta (Phil.)* v, 576. 

B. range, 64 to 115 f.t; 120 to 2,221 f.* N., Arc, Bu., Med., Af., 
Azores. 

Limopais oristaia JeS, v, 577 ^ vi, 231. 

B. range, 549 f.t Ea., Med. 
Limapsis plana Yerrill, 1885. 

B. range, 197 to 2,221 f. 

LimopsU tenella Jefif. vi, 232. 
B. range, 1,731 to 2,033 f. Eu. 

Mytilus edulU Linn4. 
B. range, to 57 f.* ; 1,608 f.t (perhaps from surface Fuci). Oc, S., 
!N., Arc., Ea., Med., P., Antarctic. 

Modiola modiolus (Linn4) Tarton. 
B. range, to 115 f.* ; 202 f.t K, Arc, Ea., P., As. 

Modiolaria discors (Linu^) Lov^n. 
B. range, 15 to 90 f. N., Arc, Ea.. Med., P., As. 

Idas argenteus Jeff, v, 579 ; vi, pi. 30, f. 16, 16a. 
B. range, 335 to 2,033 f.* in wood. Sarfacet (in wood). Eu. 

Dacrydium vitreum (Moll.) Torell. v, 579, pi. 44, f. 8, 8a. 
B. range, 300 f.tj 312 to 1,555 f.* N., Arc, Eu., Med., Af., Azores. 

Pecten Clintonitis Say. vi, 261. 
B. range, 8 to 349 f.t ; 13 to 146 f.* N. 

Pecten Islandicus MUller. 
B. range^ 33 to 122 f.* ; 124 to 194 f.f N., Arc, Eu., P., As. 

Pecten glyptus V. v. 580. 
B. range, 69 to 156 f.t 

Pecten vitreus (Gmel.) Wood, v, 680, pi. 42, f. 21. 

B. range, 57 to 64 ft ; 100 to 787 f.» K, Arc, Eu., Med., Af. 

Pecten pustuloms V. v, 581, pi. 42, f. 22, 22a; vi, 261. Figs. 142, a. 
B. range, 99 to 321 f.* ; 365 to 547 f.t K, Eu.t 

Pecten leptaleua V. vi, 232. 
B. range, 142 f. Oft' Cape Hatteras. 

Pecten fragilis Jeff, vi, 232. 
B. range, 843 f. Off Cape Hatteras. Arc, Eu., Azores. 

Idnuea subovata (Jeff.) Monteros. v, 580. 

B. range, 100 to 1,362 f.t ; 252 to 1,290 f.* Eu., Arc, Med., Azores. 

Avicula hirundOy var. nitida V. v, 582, pi. 58, f. 43. 
B. range, 64 to 192 f. Oc 
H. His. 67 37 



578 KEPORT OF COMMISSIONER OF FISH AND FISHERIES. [76] 

Avioula squamulosat Lam. vi, 233. 
Sar£B.ce. S., Oc. 

Anomia cusuleata Miill. 
B. range, 4 to 640 f. N., Arc., Eu. 

BRACniOPODA. 

Terebratulina septentrionalis (Couth.) 
B. range, 16 to 396 f. N., Arc, Eu., Af. 

Waldheimia cranium (Miiller) Davidson, vi, 234. 
B. range, 1,362 f.t. Arc, Eu., P. 

Discina Atlantica King, vi, 233. 

B. range, 1,251 to 1,467 f.t Eu., Arc., Med., Australia. 



FAUNA OF THE SHALLOW WATER NEAR CAPE HATTERAS. 

The first and the last trips of the season were made to the waters off 
Chesapeake Bay and Cape Hatteras. In that region, besides some in- 
teresting hauls that were made in deep water, a few were made in shal- 
low water, during the stormy weather encountered on the last trip. 
These were near the coast, in 15 to 145 fathoms (stations 2107 to 2109, 
2112 to 2114). They proved to be of great interest, for scarcely anything 
had been previously known respecting the fauna inhabiting the outside 
waters, in moderate depths, off our Southern Atlantic coasts north of 
Florida, most of the inshore collecting in that region having been car- 
ried on in the harbors and sheltered sounds, while the dredgings by the 
" Blake '' and " Fish Hawk " were mostly in deep water far from the 
shore. 

From these few shallow- water dredgings made by the "Albatross" a 
large number of interesting additions to the known MoUuscaof the At- 
lantic coast have been obtained. Many of these are West Indian spe- 
cies, not known before from north of Cuba, while a considerable number 
are undescribed. Among the interesting discoveries was a handsome 
living Conus of good size, from 48 fathoms. It resembles the Conus Be- 
lessertii Eecluz. The general character of the Mollusca is decidedly 
more tropical, or rather "warm-temperate," than that of the shore 
fauna of the adjacent coast." But with the southern forms, such as 
species of Conns, Oliva, OlivelUiy Marginella, Cancellariay 8emicas9iSj So- 
lariuniy &c., there are also many northern species, common on the New 
England coast, but hitherto not known to live so far south. It appears 
very strange to see West Indian and northern or even Arctic sx>ecies 
mingled together in the same haul of the dredge. The mildness 
and unusual uniformity of temperature during the whole year, dne to 
the greatly diminished volume, or absence of the arctic current, over 
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the iDsbore plateau^ and to the efifect of the Galf Stream in winter, are 
doubtless the causes of this peculiar assemblage. 

These shallow-water shells, which are mostly of small size, have been 
studied with care by Miss K. J. Bush, who has identified many of the 
known species and described several of the new ones. I am greatly 
indebted to her for the accompanying list of the species already deter- 
mined, but the study of these shells is not yet completed, and this list 
must, therefore, be regarded only as a partial one.| 

The representatives of other groups were of less importance than the 
shells, but several interesting southern species of Echinoderms and 
Anthozoa were taken, of which the bathymetrical range is little known. 
Among these were specimens of the branched coral, Oculina implicata V., 
and the leaf-like Renilla reniformis Cuv. The southern shallow- water 
star- fishes, Luidia clathrata Say and Astropecten articulatus Say, also 
occurred in these localities, in 14 to 25 fathoms. During the more ex- 
tended explorations in the same region in 1884, Ophiothrix angulata and 
Amphiura elegans (= tenuis Ayres) occurred in 16 fathoms, while the 
curious West Indian Aatroporpa annulata occuiTed several times, of 
large size, clinging to the Gorgonian, Tiianidmim Huberosum Y., in 48 to 
68 fathoms. 

LIST OF THE 8HALL0W-WATER MOLLUSCA DREDOED OFF CAPE HAT- 

TERA8 BY THE ''ALBATROSS'' IN 1883. 

By Miss K. J. Bush. 

. The following list is not intended as a complete list of the shells of 
this region, but is nearly complete for the work of 1883. Many addi- 
tional species were dredged in the same region, in the autumn of 1884. 
The bathymetrical range refers only to the collection of 1883. Most of 
the common species also occur in very shallow water in the harbor of 
Beaufort, N. C, or even at low- water mark. An asterisk (*) indicates 
si>ecimens living ; a dagger (t), dead shells only. 

CEPHALOPODA. 

Sthenoteuthis Bartramii (Lesueur) Verrill. 
Surface.* 

GASTKOPODA. 

TOXOGLOSSA. 

Conus Delessertii (t) Becluz. 
B. range, 48 fathoms.* 

t Another and more extensive series of dredgings m shallow water in the same re- 
gion was made by the ' 'Albatross'' in 1894, by which a much larger collection was 
obtained, inclnding, besides many additional Mollnsca, a great variety of interesting 
Cmstaoea, among which there are many species not before known from the Atlantic 
coast of the United States. The additions to the Brachynra are especially interesting 
and numeron^ Many are Floridian and West Indian species. 
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Mwttgilia rubella Kurtz and Stimpson. 
B. range, 14 fathoms ) t 15 fathoms.* 

Mangilia cerina (Stimp.) Verrill. 
B. range, 14 to 15 fathoms.t 

Mcmgilia ephamilla Bush, sp. uov. 

B. range, 14 to 15 fathoms ; t 48 fathoms.* 

Shell of moderate size, rather stout, with a regularly tapered, acute 
spire, consisting of about five sharply angulated whorls below the nu- 
cleus. Suture marked by a distinctly raised, rounded, undulating, 
spiral thread. Kucleus small, prominent, semi- transparent, glassy, com- 
posed of about two and a half turns, with a small, rather prominent 
apical whorl, which, with the second, is very smooth ; the third is crossed 
by delicate, curved, transverse riblets, which arc rendered somewhat 
nodulous by the intersection of a single, faint, revolving, median thread; 
the others have about nine broad, prominent, acute, straight, longitu- 
dinal ribs extending from suture to suture, and separated by deep, con- 
cave interspaces about equal in width to the ribs. The whole sorfEice 
is covered with distinctly raised, rounded cinguli and microscopic 
threads, which are roughened by the intersection of the fine lines of 
growth, and, under the microscope, have the appearance of being cov- 
ered with minute grains of sand. The cingulus at the center, defining 
the shoulder of the whorls, is the most conspicuous; above this there 
are about five finer ones, and below, on the whorls of the spire, two or 
three, the number increasing to ten or twelve on the body-whorl. The 
aperture is a little less than half the length of the shell, narrow, ob- 
long, broadest at it« posterior third, pinched up anteriorly into a 
straight, slightly elongated canal. Outer lip thin (broken) ; inner lip in- 
conspicuous. No operculum. 

Color in alcohol deep yellow, with white ribs and canal. 

Length of largest specimen, 6.5°>™ ; breadth, 3°*°* ; length of aper- 
ture, 3°^ 5 its breadth, .5™'°. 

One living specimen (No. 35,404) was taken at station 2,108; also, 
young dead specimens at stations 2,112 (No. 35,884), and at 2,114 (No. 
35,515). 

This species is closely allied to M, cerina, but differs in having a 
stouter form, more angularly shouldered whorls, and especially in hav- 
ing very prominent, straight ribs extending from suture to suture. 

Mangilia melanitica Dall, var. oxia Bush. 

B. range, 14 to 15 fathoms.* 

Shell small, slender, fusiform, lustrous, transparent, glassy, with a 
tall, regularly tapered, acute spire ; whorls eight, slightly convex, an- 
gulated, carinated, with the suture defined by a distinct, smooth, rounded 
thread ; nucleus large, acute, consisting of three and a half rapidly ta- 
pering coils, with a small, very prominent, decidedly upturned apical 
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whorl, smooth, with the exception of a distinct median keel on the two 
lower whorls. Sculpture consists of about seventeen very thin, slightly 
raised, strongly recurved riblets extending from suture to suture, ren- 
*dered nodulous by the intersection of a rather broad, smooth, rounded 
median carina. The greatest curvature of the transverse riblets is 
above the carina on the wide, slightly concave subsutural band, which 
is crossed also by the lines of growth, and in some specimens by nu- 
merous microscopic revolving striae. On the body- whorl, from the pos- 
terior end of the aperture to the end of the canal, there are about twelve 
rather fine, smooth, rounded cinguli ; the first, situated just above the 
suture and a little wider and more prominent than the others, is ren- 
dered nodulous by the crossing of the transverse riblets, at which they 
abruptly end, and is separated from the second by a rather wide, smooth 
space, crossed only by the microscopic lines of growth ; the space be- 
tween the others decreases so that, on the canal, they are rather close 
together. On some of the specimens, there is an additional cingulns 
midway between the carina and the first cinguius ; and three or four 
of the transverse riblets, and sometimes all of them, on the dorsal sur- 
face, extend as nearly straight lines to the base of the canal. The ap- 
erture, in immature specimens, is rather broad-ovate, with a thin, 
slightly curved outer lip, having a very shallow, wide posterior sinus, 
and the columella has a slight sigmoid curvature, most decided at its 
posterior third, while in more mature specimens the aperture is very 
narrow-oblong, with a very much thickened outer lip, forming a con- 
spicuous white varix with a thin brown edge bending in and partiy 
closing the aperture, and with a deep, narrow, oblique sinus considera- 
bly below the suture. Some specimens have about four smooth, raised, 
rounded, revolving threads on the interior of the aperture, which form, 
by their abrupt terminations, conspicuous nodules within the margin of 
the outer lip. The outer lip also increases posteriorly and joins the 
inner lip a little below the suture, thus considerably shortening the 
aperture. Columella nearly straight, with a row of from four to six 
very minute white crcnulations just within the thin free edge of the in- 
ner lip ; canal very short, narrow at its base, but suddenly widened by 
the abrupt outward turning of the lip. 

Color of fresh specimens, when dry, amber, with lighter tinted carina, 
and red-brown edged aperture; some specimens are also irregularly 
•spotted with red-brown. 

Length of a medium-sized mature specimen, 5"™ j its breadth, 2™°* ; 
length of aperture, 1.75™°^ ; its breadth, .5™°*. A specimen without the 
thickened lip has an aperture 2°>" long and nearly 1"™ broad. 

Found in large numbei*s, both living and dead. 

Mr. W. H. Bali considers this shell identical with a species from 
Florida to which he has given the name, melanitica (MSS.), but admits 
a varietal difference. 
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Mangilia oxytata Bush, sp. nov. 

B. range, 48 fathoms.t 

At station 2,108, a single dead specimen (No. 35,395), somewhat re- 
sembling the preceding, was taken. 

It consists of aboat eight whorls; those of the spire strongly auga- 
lated just below the middle, and ornamented with about nine rather 
prominent, straight, transverse ribs, commencing at the periphery and 
extending to the suture; these, with their wide, concave interspaces, are 
crossed by three rather strong, nearly smooth, rounded, equally distant 
carinsB, the third defining the suture. Smooth, oblong nodulea are 
formed by the intersection of these with the ribs, those on the pe- 
riphery being the most conspicuous, as the first carina is slightly wider 
than the other two. The subsutural band is wide, slightly concave, 
crossed by delicate, excurved, raised lines or riblets extending from the 
suture to the median carina, and by three or four fine, slightly raised, 
equally distant, revolving threads. The nucleus is large, semi-trans- 
parent, shini&g, composed of four and a half turns, with a small, exceed- 
ingly prominent, decidedly upturned, apical whorl, which, with the two 
following, is smooth and glassy ; the next two have a fine, smooth median 
carina. On the body- whorl the ribs continue to the base of the siphon, 
and are crossed by small, nearly smooth, rounded, equally distant cin- 
guli, which commence a little below the third principal carina and con- 
tinue to the end of the canal. The entire surface is covered with very 
minute microscopic granules. Aperture narrow-ovate, pinched up an- 
teriorly into a short, rather narrow, straight canal. Outer lip very 
much thickened, with a conspicuous varix and a thick, smooth, rounded, 
very irregularly curved, light brown edge, and a deep, narrow sinus 
considerably below the suture, at the angle of the shoulder; inner lip 
inconspicuous ; columella slightly curved. 

Color yellowish white, tinged with brown just below the suture, and 
on the anterior part of the body-whorl. 

Length*, 5™™; breadth, 2.5"»"; length of aperture; 2™"»; its breadth, 

This species, although closely resembling the preceding, is sufficiently 
characterized in having a much stouter form, more acute apex, more 
angularly shouldered whorls, fewer and more prominent ribs, more 
numerous cinguli, and especially in having its entire surface micro- 
scopically granulated. 

MangiUa f glypta Bush, sp. nov. 

B. range, 48 fathoms.t 

Shell small, semi-transparent, fusiform, with about five slightly convex 
whorls below the nucleus, which consists of three and a half smooth, 
transparent, white, glassy, regularly increasing turns. The apical whorl 
is small, not very prominent, somewhat oblique. The sculpture con- 
sists of about ten rather indistinct, narrow, longitudinal ribs, and broad, 
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rounded, very conspicuous cinguli, which, in crossing the ribs, form 
prominent, smooth, white, oblong beads or nodules ; there are three 
rows of these on the whorls of the spire, and five or six on the body- 
whorl, the second and third below the suture being more prominent and 
farther apart than the others. Oinguli without nodules continue to the 
end of the canal, the transverse ribs disappearing at its base. Aperture 
a little more than one-third the length of the shell, narrow-ovate, pinched 
up anteriorly into a very narrow, short canal ; outer lip thickened, form- 
ing a slight varix, with a thin, white edge and a shallow sinus, close to 
the suture, with one or two minute white crenulations just within its 
posterior edge ^ there are also about five similar but much larger crenu- 
lations on the inner margin of the lip, extending from the sinus to the 
base of the canal. Inner lip continuous with the outer, with a free, 
thin, white edge, having four or five minute white crenulations just 
within its inner margin. Canal short, narrow, bent slightly backward 
at its anterior end, with a decided, but shallow, notch. 

Color of dead specimens, in alcohol, light brown ; when dry, dirty 
white. One fresh specimen has a light brown, lamellose epidermis. It 
may belong to Pisania. 

Length of a specimen with imperfect nucleus, S^^ ; its breadth, 2.5™™ ; 
length of aperture, 2.6™™.; its breadth, 1™™. 

Three imperfect specimens, (No. 35,363) were taken at s|;ation 2,108. 

Aeu8 dialooatus (Say). 

B. range, 14 to 15 fathoms.! 

Aet^ ooncavus (Say). 

B. range, 14 to 15 fathoms.t 

Acus protextus (Conrad) Dall. 
B. range, 48 fathoms.f 

Cancellaria reticulata (Linn^). 
B. range, 14 fathoms.t 

BAOHiaLOSSA. 

Oliva literata Lamarck. 
B. range, 14 to 15 fathoms.* 

Olivella muHca (Say). 
B. range, 14 to 15 fathoms;* 48 fathoms.! 

Fulgur carica Conrad. 

Na>88a consensa Bavenel. 
B. range, 14 to 48 fathoms.t 

Tritia trivittata (Say) H. & A. Adams. 
B. range, 14 to 15 fathoms.f 

JEupleura caudata (Say) H. & A. Adams. 
B. range, 15 fathoms.t 

Anachis avara (Say) Perkins. 

B. range, 14 fathoms ;t 48 fathoms.* 
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TEOTIBRANOHIATiu 

Philine Sagra (D'Orbigny). ^ 

B. rangei 15 fathoms.t 

Cylichna biplioata (Lea). 
B. range, 14 to 15 fathoms.* 

Volvula^ sp. nov. 
B. range, 14 to 15 fathoms.* 

Bulla Candei D'Orbigny. 
B. range, 15 fathoms.! 

Utrioulus canaXiculatus (Say) Stimpson. 

PleurophyUidia Cuvieri Meckel. 
B. range, 15 fathoms.* 

Heteropoda. 

Atlanta Peronii Lesaeur. 
B. range, 15 to 843 fathoms.t 

Atlanta inclinata Souleyet. 
B. range, 15 to 843 fathoms.t 

PTEEOPODA. 

€avolin<a uncinata (D'Orbigny) Gray. 
B. range, 48 to 843 fathoms.! 

CavoUna l&ngirostris Lesueur. 
B. range, 14 to 938 fathoms.t 

CavoUna quadridentata (Lesaeur). 
B. range, 15 to 192 fathoms.t 

Dia>cria trispinosa Gray. 

B. range, 15 to 843 fathoms.t 

€1x0 pyramidata Linn^. 
B. range, 48 to 938 fathoms.t 

Styliola virgula (Bang). 

B. range, 15 fathoms.t 
Styliola atibulata (Qnoy and Gaimard). 

B. range, 15 to 843 fathom8.t 

Styliola recta Blainville. 
B. range, 15 fathoms.t 

SOLENOOONCHA. 

Dentalium leptum Bush, sp. nov. 

B. range, 14 to 15 fathom8.t 

Shell of moderate size, very slender, slightly curved posteriorly, r« 
thin, delicate, with a very smooth and glossy surface, destitute of s< 
ture, except at the posterior end, which is covered with numej 
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KTOwded, very fine, raised,. loDgitadinal lines visible only under the 
ens. Anterior aperture round with a sharp, thin edge ; posterior aper- 
nre somewhat thickened, very small, round, slightly oblique, with a 
leep, narrow, dorsal notch. Color delicate salmon, or yellow, gradually 
ihading into white toward the anterior end. Several dead speqimens. 
Liength, 31.6™™; diameter of anterior aperture, 2™™; posterior aper- 
tare, about .6"". 

OadfUtts CarolinenHs Bush, sp. nov. ' 

B. range, 14 fathoms ;f 15 to 48 fathoms.* 

Shell of medium size, semi-transparent, very glossy, white, circular 
Ithroughout its entire length. Greatest diameter at about the anterior 
lliird, diminishing slightly to the round, very oblique, anterior aper- 
ture, and backward to the posteiior end, at first very gradually and 
Ihrther back very rapidly. Curvature well marked in some specimens, 
very slight in others, nearly uniform dorsally; but ventrally, most de- 
cided in the posterior third. Posterior aperture very small, round, a 
little oblique, with four small, distinct notches, two on each side. A 
few living, and many dead specimens. 

Length, 9.5™™ ; greatest diameter, about 2™™ ; diameter of anterior 
ai>erture, 1™™ ; posterior aperture, .4* 



[mm 



LAMBLLIBRANCHIATA. 

Ensatella Americana (Gould) Verrill. 
B. range, 15 fathoms.t 

Corhula dispaHlis B'Orbigny. 

B. range, 14 to 15 fathoms.t 
Carbula Swi/tiana C. B. Adams. 

B. range, 14 to 15 fathoms ; t 48 fathoms.* 

Necera costata Bush, sp. nov. 
B. range, 48 fathoms.* 

Shell moderately thick, compressed, triangular-ovate, with acontracted 
and somewhat elongated rostrum, and with three or four very prominent, 
curved, distant, radiating ribs on the convex part of the valves, and 
with a few smaller and closer ones anteriorly. Umbos high, smooth ; 
beaks somewhat curved backward. The dorsal margin, from the beaks 
to the end of the rostrum, is strongly and regularly concave, the ros- 
trum being a little upturned or straight at the tip ; anteriorly, the 
dorsal margin is convex, and falls off abruptly to the obtusely rounded 
anterior end. The ventral margin is broadly rounded and projects out- 
ward in an acute angle at the projection of each of the principal ribs ; 
the intervals between these angles are usually concave, and beyond the 
hindermost rib the outline recedes in a concave curve to the origin of 
the rostrum, which is rapidly narrowed to near the tip. Of the three 
principal radiating ribs, the middle one runs from the beak nearly to 



588 BEPOBT OF C0MMI8SI0NEE OF FISH AND FISHERIES. [86] 

the middle of the ventral margin, curving a little backward ; the hindtt-l 
most terminates about midway between the former and the end of tin 
rostrum, curving strongly backward ; the most anterior one ends about 
midway between the middle one and the anterior end of the shell ; mid- 
way between this and the middle one, there is a smaller secondary rik 
These three primary ribs are strongly elevated, not very broad, witiitin 
summit rather thin, finely notched by the concentric lines of growtii; 
the most posterior rib is the largest and highest, and projects most it 
the margin. Between these ribs the spaces are wide and strong 
concave, marked by numerous and regular lines of growth. On diB 
anterior end of the shell there are two or three smaller radiating ribs, 
which are separated by intervals about equal to their own breadth, and 
give the margin a slightly crenulated appearance. The rostrum is mst- 
row, strongly compressed, with both the dorsal and ventral outline 
concave. Two small ridges run from the beak to the tip of the lostnun, 
separated by a very narrow, flattened area. The right valve has two 
well-marked lateral teeth, the posterior one considerably longer and 
larger than the anterior ; between these there is a small, ovate cartilage- 
pit. The inner surface of the valves shows deeply indented grooves cor- 
responding to the primary external ribs. Color, ox)aque white. Epid^ 
mis indistinct. 

Length of the largest specimen, 6"" ; height, 4"" ; thickness, 4P*. 

Four living and one dead specimens (No. 35,362) were found at 
station 2,108. 

This species bears considerable resemblance to ^. omatisHma D'Orb., 
but the ribs are less numerous, more curved, and the primary ones are 
much larger and more widely separated, and the shell is less convex. 
There is no other similar species known from the Atlantic coast. 

Clidiophora trilineata (Say) Carpenter. 
B. range, 14 to 15 fathoms.t 

Pandora, sp. 
B. range, 14 to 48 fathoms.! 

Spisula solidiaHma (Dillwyn) Gray. 
B. range, 14 to 15 fathoms.t 

Ma^ha strigiUata (Linn6), var.(t) 
B. range, 15 fathoms.! 

Tellina altemata Say. 
B. range, 15 fathoms.! 

Tellina Untea Conrad. 
B. range, 14 to 15 fathoms.! 

Tellina iris Say. 
B. range, 15 fathoms.* 

Anyulus tener (Say) Adams. 
B. range, 14 to 15 fathoms ;* 48 fathoms.! 
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* Strigillaflexuosa (Say). 
B. range, 15 fathomB.t 

Ahra cequalis Say. • 

B. range, 14 fathoms ;* 15 to 48 fathomB.t 

^ Mulinia lateralis (Say) Gray. 
yg B. range, 14 to 15 fathoms.! 

■ Venus mercenaria Linn6. 

c B. range, 14 to 15 fathoin8.i 

t Dosinia discus Eeeve. 

B. range, 14 to 15 fathoms.^ 

Dosinia obovata (Conrad). 
B. range, 14 to 15 fathoms.! 

Chione trapezoidalis f (Kartz). 
B. range, 14 to 15 fathoms.! 

Chione alveata (Conrad). 

B. range, 15 to 48 fathoms.! 
CaUista convexa (Say) H. & A. Adams. 
B. range, 15 to 48 fathoms.! 

Callista giganiea Chemnitz. 
B. range, 15 fathoms.! 

Callista maculata (Linn6). 
• B. range, 15 fathoms.! (Young.) 

Venericardia tridentata Say. 
B. range, 15 fathoms.! 

Cardium nuignum Bom. 
B. range, 14 to 15 fathoms.! 

Cardium pinnulatum Conrad. 
B. range, 15 to 48 fathoms.! 

Chama congregata Conrad. 
B. range, 14 fathoms.! 

Lucina filosa Stimpson . 
B. range, 48 fathoms.! 

Lucina crenulata Conrad. 

B. range, 14 to 15 fathoms ;! 48 fathoms.* 

Lucina nassula Conrad. 

B. range, 14 to 15 fathoms.! 

Cyclas dentata (Wood). 
B. range, 14 to 15 fathoms.! 

Cryptodon ohesus Verrill. 
B. range, 15 to 48 fathoms.! 

ZHplodontu punctata Say. 
B. range, 14 fathoms.! 
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Mantacuta bidentata (Montagu). 
B. range, 48 fathoms.* 

Leda unca Goald. 
B. range, 14 to 48 fathoms.! 

Nucula proxima Say. ' 
B. range, 14 to 15 fathoms;! 48 fathoms.* 

Scapharca transversa (Say) H. & A. Adams. 
B. range, 14 to 15 fathoms.t 

Argina pexata (Say) Gray. 
B. range, 14 to 15 fathoms.t 

Pinna seminuda Lamarck. 
B. range, 14 to 4d fathoms.t 

Pecten dislocattts Say. 
B. range, 14 to 15 fathoms ; t 48 fathoms.* 

Anomia glabra Verrill. 
B. range, 15 fathoms.^ 

Ostrea equestris Say. 
B. range, 14 fathoms.t 



FAUNA OF THE SURFACE WATER OF THE GULF STREAM. 

Collections of the invertebrate sorface fauna were made at many 
localities during this and previous seasons in the waters of the Golf 
Stream, both by means of hand-nets and towing nets, while porpoisee 
{Delpkinus delphis), sharks, and fishes of various kinds have been taklsn 
by the use of harpoons and hooks. By the use of muslin nets, known 
as ^^ trawl- wings," attached to the ends of the trawl frame, so as to be ' 
somewhat above the bottom, many pelagic species have been obtained 
which have not occurred in the surface nets. It is impossible, however, 
in many cases to know whether such species actually live at or near the 
bottom, at^the surface, or in intermediate depths, for they are liable 
to enter these nets at any time during the descent or ascent of the 
trawl, as well as during the time that it is on the bottom. The trawl- 
wings have, however, furnished a large number of species, of various 
groups, which we have never taken in any other way, and it is probable 
that many of these live swimming free, either near the bottom or at 
various depths intermediate between the surface and bottom, where the 
temperature may best suit them. In the surface nets a great many 
eggs and young of fishes of van'ous kinds are usually taken, the young 
fishes varying in size from those just hatched up to 2 or 3 inches 
in length. 

Copepod Crustacea are usually the most abundant forms of small 
surface animals, occurring in great quantities and of many genera and 
species. Various species of the genus Calanus are the most common. 
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Several species of th3 genus Saphirina were taken, some of them very 
brilliant in colors; also many small shrimp belonging vo the Macrora 
and Schizopoda, and various species of Amphipoda and Isopoda. 

The Isopods are usually found clinging to floating sea- weeds {Sargas- 
sum and Fucus) or other floating objects, but are capable of swimming 
about free. The most common species is Idotea robusta^ which is a 
particularly oceanic species, remarkable for its metallic luster and 
bluish color. The commonest Amphipods are Themisto bi^nosa^ which 
often occur in vast numbers, both at the surface and in the trawl-wings, 
and Calliapiiis Ueviusoult^j which is very common and often abundant 
at the surface. There are also several species of Hyperia and allied 
genera that live parasitic on jelly-flshes. 

The most interesting and beautiful Amphipod is a species of Phro- 
nima (fig. 163). It is almost transparent and colorless, with the exception 
of the black eyes. It is about an inch long and lives in a transparent^ 
gelatinous, tubular case or dwelling, which is open at both ends, and 
usually about an inch in length and nearly as much in diameter. By 
forcing a current of water through this tube it swims about with con- 
siderable rapidity. Clusters of pinkish young ones are often seen 
attached to the inside of the case. The curious structures or cases in- 
habited by this species are not all alike, some being smooth and others- 
longitudinally ribbed or keeled, the ribs having serrated edges. The 
ribbed cases are evidently made from the posterior half of the test of 
a large Salpa, common in the same waters, and having the same serrated 
ribs. Perhaps the smooth ones are made from other species ot Salpa 
and Doliolum. Among the surface Crustacea are delicate species of the 
curious genus Lucifer ( JD. t^tis f ). Among the common small shrimp are 
Latreutes ensi/erus^ which is very abundant, and Leander t^nuicomis, of 
somewhat larger size. The Schizopod shrimp, NycUphanes Norvegica^^ 
is often taken in the trawl-wings with several other related species^ 
Sometimes it is very abundant at the surface, especially northward. 

Two species of free-swimming oceanic crabs {Nautilograpsus minutus^ 
and Neptunus Sayi) are of common occurrence, usually clingflng to the 
clusters of floating sea- weeds, which they imitate in colors, but swim- 
ming rapidly away when disturbed. The young of various crabs in 
the zoea and megalops stages are taken in tha surfEuse nets, as well aa 
the curious larval forms of PalinuruSy Sguillaj and allied genera. 

Several oceanic barnacles, especially Lqms pectinata and L.fasdculariSj. 
occur attached to floating drift-wood and other objects, and in one case 
a small barnacle of this group occurred attached to a living siphono- 
phorous jelly-fish (Porpita). Several oceanic anuelida were taken, while 
larval forms of annelids are not uncommon. Among the latter was a 
very large larva, probably of Chcetopterus, but much larger than that of 
the shore species. The larval forms of Echinoderms are not uncommon. 



* Prof. G. O. Sars refers this species to a new genus {NyoUphanes) recently estab- 
lished by bim. It is the Thysanopoda Norvegiot Xroyer 
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The oceanic mollasoa are nameroas in the Golf Stream, even a« 
far north as oar explorations extended, though donbtless far less abun- 
dant than farther soath. More than twenty-five species of Pteropodt 
occur living in the region explored, and many of them were taken ii 
the surface nets, though other species were caught only in the trawl- 
wings, which they probably entered, in most cases, when the trawl was 
at or near the surface. Most of these Pteropods are very delicate and 
beautiful forms, with glassy or amber-like transparent shells of varioui 
shapes. Those taken iu 1883 are all enumerated in the general list of 
mollusca (p. 70). 

At least a dozen species of the curious Heteippods have aluo been 
taken by us in the same region. The most abundant of these are the flal^ 
spiral, glassy, and b):oadly-keeled shells of several species of AUamt§ 
(figs. 110, 111). Two transparent naked species, belonging to WbroU 
(fig. 112) and Firoloidea are not uncommon, and Carinariaj with iti 
glassy, slipper-like shell, is sometimes taken. Several species of naked 
mollusks (Nudibrauchiata) also occur in the same region. One of the 
largest and most frequent of these is the Scyllaa Edwardsii Y. (fig. IM), 
which clings to the floating fucus and sargassum, and imitates in a mar 
velous manner the colors, forms, and ornamentation of these sea-weed& 
Another large and interesting species {Fiona nohilis) has been fomid 
several times among the brown and yellow stems of barnacles {LejfOM) 
attached to floating timber. It deposits its eggs in inverted cup-shaped, 
or funnel-shaped, clusters, attached by a little pedicel at the small end. 

A very curious and beautiflil free-swimming species (Olaucua marga- 
ritaceusj figs. 113, a, h) was taken in 1884. It is bright blue and silvery 
in life. 

Some of the species of Gephalopods are taken alive at the surface, 
but most of them are difficult to capture. One living specimen of the 
paper-nautilus {Argonauta argo, figs. G3, a, b) was caught in 1882 in a 
hand-net by Dr. Elite, on the '^Fish Hawk." The most abundant Gnlf 
Stream species is Sthenoteuthis Bartramiiy known as the '' flying squid,' 
because it^metimes shoots out of the water with such force as to &U 
upon the decks of vessels. Very large specimens of this were caught (jS 
Gape Hatteras at the surfiice, and during the last season (1884) they were 
taken in large numbers and of large size off Martha's Vineyard by jigging 
them with hooks after attracting them to the side of the steamer by 
an electric light lowered to the surface of the water. It was not pre- 
viously known north of Gape Hatteras. A small squid, furnished with 
sharp claws on its long arms (Onychia agilis Y.), was also taken at the 
surface last summer. Many dead and more or less mutilated examples 
of the great, gelatinous, Octopus-like Alloposus mollis Y. were several 
times observed floating at the surface, and sometimes also large speci- 
mens of a curious squid {Callitmithis reversa Y.). Both of these are 
probably true deep-sea species, which only rise to the surface when 
dead or disabled. 
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The varions pieces of drift timber foand floating in the Galf Stream 
have always been fonnd filled with the burrows of a large species of 
Teredo (T. megotaruj fig. 127), which seems to be the only common species 
in that^region. 

Among the most abundant forms of pelagic life are several species of 
Sdlpa. One of these is the common species of the Kew England coast 
{Salpa Cdbotij flgs. 147, a), which grows to be only about an inch long, in 
the solitary form, but it often occurs in vast quantities, completely filling 
the sea, so that surfisuse nets are quickly filled and clogged up with it. 
In this there are delicate reticulations of clear blue lines on the edges of 
the mantle, gills, and other internal organs, and the nucleus is usually 
deeply tinged with blue. 

A much larger species, which is also very abundant on most trips, 
often grows in the solitary form to the length of 3 to 4 inches or more, 
with a diameter of 1 to 1.25 inches, while the chained individuals are 
sometimes even longer, with each end running out into along, tapering, 
acute tip, while both ends are abruptly terminated in the solitary in- 
dividuals. The body has eight longitudinal angles or keels, serrated 
along their edges. The chains often become several feet long, but easily 
break up when disturbed. This species (figs. 148-150) is related to 8. 
maxma Forskal, but is apparently distinct. It is, however, probably 
identical with 8. elostray M. Edwards, of the Mediterranean, well figured 
in the Ulnstrated edition of Ouvier (Plate 121, figs. 2-2(2). 

In this the whole body is nearly colorless, except the nucleus, 
which is dull orange or orange-brown, but whitish on the sides. On 
many occasions a bushel or more of this species has been caught in the 
trawl, evidently from near the surfSsu^e. In the summer of 1884, this 
species was taken in Vineyard Sound and Buzzard's Bay, August 25 
to September 5, in considerable numbers, but not so large as those found 
in the Oulf Stream. This must be an unusual occurrence, however. A 
special collection of this species was made in 1882, by hardening in 
chromic acid, to be used by Professor Brooks for making sections in 
studying its anatomy and embryology, and were found by him very sat- 
isfactory. 

Another very interesting species (/S.jnnnata), previously known from 
the Mediterranean, was taken in 1883, off Gape Hatteras. In this species 
the chained individuals are united together in such a way as to form 
circular or wreath-like groups. Species of DoUolum (fig. 146) and of 
Appendicularia were also taken, but have not been studied with care. 

Large specimens of Pyrosoma have also been taken on several occa- 
sions. Some of these were 15 to 18 inches long, and nearly 2 inches in 
diameter at the larger end, tapering gradually to the small end. 

The floating masses of sea-weeds {Sargasmm and Fucus) are nearly 

always covered with various species of Hydroids and Bryozoa. Among 

the latter is an encrusting species which covers the fronds and bladders 

with a delicate calcareous network, and when the Sargassum is dried 
H. Mis. 07 38 
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the bladders often shrink away and leave the encrusting Bryozoa in the 
form of very elegant hollow balls. Among the Hydroids the most abiin- 
dant are Obelia geniculata and several small species of Aglaaphenia. 

The jelly fishes are very abundant and very interesting in the Gulf 
Stream water. Among the most common and conspicuous is the ^^ Por- 
tuguese man-of-war" {Physalia are^usa)^ remarkable for its curious form 
and habits, as well as for its brilliant blue and crimson colors and its 
virulent stinging powers. Belated to this, and not less beautiful, is the 
Parpita Linnceana, which has a very beautiful, circular, radiated, pinkish 
floating disk, bordered with bright blue, while the delicate zooidshang- 
ing from its lower surface form an elegant blue and green fringe around it. 
This has been taken several times, but the best lot was obtained at 
Atation ^39. Specimens of the allied form ( Velella mutica)^ which is 
beautifully varied with blue, green, and pink, and has a thin oblong 
disk, with an oblique, diagonal crest or sail, were taken, but they were 
not full grown. Several other species of Siphonophores were obtained, 
among which were OUba 'hippopus and a species of Cuhmdes, Of the 
in: duso?, PelagUi cyanella^ Stoinolophus meleagrisj Periphylla hyaeinthifia^ 
Trachynema digitiilej CalycopHs typa Fewkes, and a large species of 
Zygodactyla were among the most prominent. 

A large and conspicuous medusa, with distant, stout, and rather stiff- 
looking tentacles, and broad, deep marginal lobes, was taken in several 
localities. (Stations 2034, 2037, 2039, 2040, 2045, 2079, 2104.) It 
grows to be over 6 inches in diameter, and the stomach and genital 
organs have a deep purplish brown color when recently placed in al> 
cohol, but its color in life was not noted. Mr. Fewkes considers this a 
new species of the rare genus, Atolla (A, Verrillii). The specimens 
of Stomolophus meleagris were large and handsome. According to the 
observations of Mr. William Nye, jr., on the '^ Albatross,'' the disk in this 
species contracted, when first taken, 102 times per minute. It was 
taken near stations 2085 and 2088. 

Among the most abundant and characteristic of the forms of pelagic 
life are the curious, trauspai*ent-finned worms belonging to the genus 
Sagitta (figs. 196, a). These have a well-marked head with two eyes, and 
with broad groups of sharp, curved spjnes on each side of the head, while 
there is a well-developed caudal fin, like that of a fish in form, and other 
fins on the sides of the body. They swim through the water with great 
rapidity and are so transparent that they are not easily seen. They are 
usually taken in large numbers in our surface nets, of all sizes, from a 
small fraction of an inch up to 2 or 3 inches in length. Probably there are 
several species among them. They are equally abundant in the trawl- 
wings from all depths, and among those that have been taken only in 
the trawl-wings there is one large species, nearly 3 inches long, which 
is deep salmon or orange in color, while the surface species are colorless. 

A very different but equally transparent worm (Tomopteris) is also 
firequently taken. In this genus there are bilobed swimming-feet along 
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each Hide, with a pair of long curved appendages od the sides of the 
head. Some singular forms of Turbellarian worms have also been 
takcD, one of which is about 2 inches long, and flat, with a pair of long 
lateral appendages extending back from the head. Its color in life was 
orange. 

The Protozoa are also well represented by various species of Radio- 
laria and Foraminifera. Among the latter are several small species of 
Olobigerina and allied genera that are nearly always taken in the sur- 
face nets, and the shells of these are also among the most abundant of 
those that constitute the ^^ Olobigerina ooze" of the bottom. 

It is certain that all this vast assemblage of surface-life must be con- 
stantly dying and sinking to the bottom, thus furnishing food for the 
numerous inhabitants of ttie deep sea, directly or indirectly. Although 
these soft- bodied creatures would quickly decay in water so warm as the 
surface of the Gulf Stream, it is necessary to remember that at the depth 
of less than 150 fathoms the temperature falls to about 40^ F., so that 
decomposition would go on very slowly after they had fallen to that 
depth. However, it is probable that such creatures begin to sink into the 
cold depths as soon as they are injured or weakened in any way, and 
thus they would reach the cold zone before life is Extinct. In fact it 
may be that the cold itself in most cases is the actual or immediate 
cause of the death of those weakened or partially disabled creatures 
that are unable to keep their places at the surface. As a matter of fact, 
I have taken from the stomachs of bottom-dwelling creatures, likeActi- 
niaB and star-fishes, various surface animals, including Salpa and Lepas^ 
which showed no signs of decomposition. Yet it is estimated that it 
would take several days for such things to sink to the bottom in 2,00() 
fathoms. 

Hitherto we have not met with small forms of plant life in the Gulf 
Stream in any abundance. The microscopic plant life seems to be much 
less abundant there than near the coast. In fact, the small amount of 
snob organisms hitherto observed seems to indicate that the vast numbers 
of the small forms of animal life cannot dei>end mainly upon plants for 
their primary food-supply, and renders it more than probable that many 
of the Protozoa, at least, are capable of deriving their food directly from 
inorganic matter to a large extent, if not entirely. It is not necessary' 
to believe that this power is restricted to the vegetable kingdom, but 
this question needs farther investigation. 



PRiLIMINART LIST OP ACALEPHjE COLLECTED BY THE '*ALBATB0S8*' 
IN 1883 IN THE REGION OF THE O ULF STREAM. 

By J. W. Fewkes. 

The following list includes nearly all the species obtained in 1883, 
with the exception of various minute liydroid p^onopbores, which have 
not yet been studied, and a few impedes too imperfectly jireserved for 
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identiflcation. A few species obtained in 1884 are also included in tbe 
list.* 

AtoUa Verrillii Fewkes^ sp. nov. 

The genus AtoUa was described by H»ckel in his report on the deep- 
sea medassB of the ^^ GhaHenger," from the Antarctic Ocean, between the 
Kergnelen Islands and Melbourne, and from St. Mathias Bay, Pata- 
gonia. 

Our species was collected in the following localities : 
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The genus is represented by eight specimens, three of which are over 
46"»" in diameter. The ^* Challenger^ collected five specimens. Our 
species is very closely related to the Antarctic one, A. WyviUii Hseck. 
The depth recorded for A. Wyvillii is 1,950 and 2,040 fathoms. Our 
species ranges from 373 to 2,369 fathoms. My largest specimen, a little 
over 45*°'° in diameter, although smaller than HaeckePs largest (W^) 
has twenty eight tentacles, marginal sense-bodies, and marginal lobes 
before bifarcation, while his has but twenty-two. 

NaupJuLntopais Diomedecs^ gen. et sp. nov. 

A new genus, NauphantopaiSj one of the most important collected by 
the '^'Albatross," resembles Nauphanta in the scalptnring of the exum- 
brella, but while the latter has sixteen marginal lappets, NauphanU^ptit 
has thirty-two; UTauphantopais has thirty-two deep farrows across the 
corona; Nauplhanta has sixteen deep and sixteen shallow coronal incis- 
ions; Nauphantopais has twenty-four tentacles and eight sense-bodies, 
which are very imi>erfect. Nauphanta has eight tentacles and eight 
sense-bodies. Three tentacles are therefore side by side on the rim of 
the former, alternating with the sense-bodies. Tbe single specimen was 
found at station 2038, in latitude 38o 30' 30'' N. and longitude 69o 08* 
26" W., ill a depth of 2,033 fathoms. 

This genus is morphologically one of the most valuable of the collec- 
tion, and, like Nauphantaj probably belongs to the deep-sea fauna. It 
connects the family of OollaspidsD, of which Atolla is one of two mem* 

* In most oases it is impossible to say whether the novel forms of medussB taken in 
the trawl and trawl-wings are inhabitants of the bottom waters or the surface, or of 
intermediate depths. Eventually those that belong to the surface-fauna will doubt- 
less be taken in the surface-nets, but this will require much more extensive collecting 

of the surface animals than has yet been attempted. 

A. E. V. 
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bers, with the PeriphyllidoB. Its coronal furrow and scalptaring of the 
exambrella recalls the former family y and the arrangement of the ten- 
tacles in threes and other features, the latter. Hseckel rightly si^s of 
yauphanta that, like AtolUij ^^ it is a true deep-sea form of high phylo- 
genetic antiquity." The allied Nauphantopsis supports Hseckel's inter- 
pretation of the relationship of the PeroraedussB and the Gollaspidae. 
Uphyroides rotafarmis Fewkes, gen. et sp. nov. 

A new genus, JE^Ayrot^, has rounded elevations, from sixteen to thirty- 
two in number, on the exumbral side of the corona of the bell. It is a 
member of the Ephyrid» of Haeckel, and occurs at the following stations : 
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LooaUty— 
K.lat. W.long: 


Deptb. 


2042 
2044 
2061 
2047 


O 1 II O 1 II 

88 83 00 08 20 45 
40 0Q8O 0887 20 
80 41 00 00 20 20 
40 02 80 68 48 40 


Fatkomi. 

1.566 

1.007 

1,100 

888 



Periphylla hyacinthina Steenstrup. 

The PeriphyliidsB are represented by a fine suite of specimens of the 
medusa, Periphylla hyacinthina Steenstrup, and another species which 
may turn out to be a new genus closely allied to the latter. From these 
medusae, of which there are fifteen specimens, I shall be able to study 
at length the development of the genus Periphylla^ of which at present 
nothing is known. 

Malicreas minimum Fewkes. 

In 1880-'81 the ^^Albatross " collected a strange medusa, to which was 
given (Bull. Mus. Oomp. Zool., vol. ix. No. 8) the name Halicreas min- 
imum Fewkes. In the present collection this genus is represented by 
several specimens. The genus is a marked one, by the possession of 
eight prominences on the margin of the umbrella, from which radial ribs 
extend toward the center of the disk. These radial prominences bear 
two or more rows of small rounded tubercles. The velum is similar to 
that of SolmariSy Ounina and certain Karcomedusse. It has eight 
rounded knobs on the subumbral surface of the disk, as in the young 
Zygodactyla Oroenlandica. The specimens of this genus in the collection 
wiU enable me to make out a good anatomy of this extraordinary medusa. 
They come from the following stations : 
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1 

Locality— 
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^ 






Depth. 


4 


K.lat 


W. long. 




OQ 










O 1 II 


O 1 11 


Fathom9. 


2084 


80 27 10 


00 50 20 


1.846 


2080 


88 52 40 


00 24 40 


1,735 


2030 


88 10 26 


68 20 20 


2,368 


2041 


30 22 50 


68 25 00 


1.008 


2042 


30 33 00 


68 26 45 


1.555 


2216 

1 


30 47 00 


70 30 30 


868 
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Halieretu is the type of a new family of medussB, the HalicreaHiilse, 
which stands intermediate between the Narcomedusse and the Acras- 
peda. 

Among the smaller medus® there are many Gampanellidse. 

Solmaris inctsa, sp. nov. 

A giant Solmaris (SO-OO"*"^ in diameter) of a new species (8. ineUta) is 
represented by three specimens from the following stations: 



1 


LooaUty— 
K. Ui. W. Ionic. 


Depth. 


21M 


O 1 If O 1 It 

8944 80 71 04 00 
884800 734080 


1,022 
901 



This species has thirty-two radial pits or farrows on the subumbral 
side of the disk. These indentations are confined to the corona. 



HYDBOIDA. 

The hydroid gonophores are very nnmerons, and there are species of 
Zygodaciyla^ sp. nov., and Mesonema^ Staurophora laoiniata A^., Turru 
episcopalis Fewkes, several OceanidaB, and one or two minute genera 
which have not been satisfactorily examined. 

The collection also contains specimens of Porpita IdnncBana Less., 
Vtlella mutica Bosc, and Rataria (young Velella f). There is a single 
Agalma nectocaly x, a large Oleha^ and fragments of AgalmidaB. Cuboides 
and Sphenoides were fonnd for the first time in the Gulf Stream. 

The indications are that there are several genera and species of Bhi- 
zophysidsB in the Oalf Stream. The collection contains fragments of 
three or four andetermined species, besides two species which could be 
identified. There is also a new genus of Bhizophysidse in the collection. 
A new species of Bhieophysa is allied to B. inermis of Studer. In this 
species there are no tentacles, and the polypites and sexual organs 
arise in clusters at intervals on the axis, as in Apolemia, The float of an- 
other unknown Rhizophysa is 15™" in shorter, 30™™ in longer diameter, 
in alcohol. This is the largest £Ai2^A^«a float ever recorded. A short 
section of the stem of this giant still remains with the float, but the re- 
mainder, with its appendages, is broken and lost, so that identification is 
impossible. 

Pterophysa grandia, gen. et sp. nov. 

A magnificent new genus of Bhizophysid®, which will be described 
under the name Pterophysa^ is one of the most important additions 
made by the ^'Albatross" to our Medusan fauna. This genus has two 
lateral muscular wings on the polypites and no tentacles. The sides of 
the polypites are specialized into grasping organs, which, in conjunc- 
tion with the lateral folds, convert these organs into suckers, by which 
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tfae animal clings to a foreign body. Thi8 specialization may also serve 
for the capture of prey, since Pterophysa faas no tentacles for that pur- 
pose. The genus was found cliuging to the ^'dredge rope^ at station 
2227. Collected in 1884. 

Angelopsis globosay gen. et sp. nov. 

Lesson, in his '^Histoire des Zoophytes Acalephes," figures and de- 
scribes an interesting medusa, discovered by Bang, to which he ga\ e 
the name Angela. This genus lies between PhysaUa and other Physo- 
phores, and, filling that gap, is of greatest interest. Unfortunately, sincre 
the original description by Lesson, Angela has never been rediscovered. 
The collection of the "Albatross'' contains a Physophore closely allie<l 
to Angela^ to which the name Angelopsis seems appropriate. There are 
two specimens of Angelopsis from station 2105, in latitude 37^ 5(K W^ 
N., longitude 73^ 03' SO'' W., in a depth of 1,396 fathoms. Angelopsis is 
intermediate in structure between Rhizophysa a,ud Physalia^ and in my 
judgment shows that Dr. Chun is right in separating these genera from 
the other Physophores with which they have so little in common. 

Pelagia cyanella Per. et Less., Stomolophus meleagris Ag., Aureliaflavi' 
dula Per. et Les., and an unknown Aureliau are found in the collection. 
There are two specimens of the latter, which is probably a new genus. 

In this brief enumeration I have simply made mention or touched upon 
the salient features of my new genera, without entering upon the many 
morphological considerations which such unusual forms suggest. I have 
not enumerated the new species of hydroid gonophores, since at this 
stage of my research it would be impossible for me to rightly estimate, 
in the case of most of them, whether their characters are generic or 
specific. From the nature of the case these small, almost microscopic, 
medus® require a longer time for identification. The whole collection 
confirms a fact which every student of marine zoology who has collected 
in the Oulf Stream has long known, that these waters teem with a 
medusan life, of which only a small fraction has yet been described. 

The following list contains the majority of the Medusae sent to me. 
Several doubtful species are omitted. The majority of the latter are 
hydroid gonophores of small size and doubtful affinities. 

AORASPBDA. 

A tolla Verrilliij sp. nov. 
Aurelia flavidula Per. et Less. 
Ephyroides rotaformiSj gen. et sp. nov. 
Nauphantopsis DiomedecBj gen. et sp. nov. 
Periphylla hyaointhina Steenstrup. 
PeripkylUij sp. nov., forsitan gen. nov. 
Stomolophus meleagris Ag. 
AureUa, incertao sedis.. 
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TBAOHTMSDUSiB. 

OampanelUij sp. nov. 
Halicreas minimum Fewkes. 
SolmaHa incisay sp. nov. 

BIPHONOPHOBA. 

Physalia Arethuia TiL Oommon. 

Rhizophyaa w)aria^ sp. nov. 

Bhizophy$aj sp.t 

Pterophyaa grandiiy gen. et sp. nov. 

Angelopsis globaia^ gen. et sp. nov. 

Agalmay&p.1 

GubaideSj sp.t 

8phenaide8j spwt 

Oleba hippopui Forsk. 

DIBOOIDBA. 



Parpita Linfueama 
Rataria ( VeleUa yonngt). 
Velella muUea Boso. 



HYDBOIDA. 



Mesanema^ sp. nov. 
ZygodaotyUiy sp. nov. Gommon. 
Zyffoda4!tylay sp. nov. 
Turris ^^oopalis Fewkes. 
Stauraphara laoiniata Ag. 
OoeanidcBj incertaB sedis. 

LIST OF ADDITIONAL GULF STBBAM ACALEPH8 COLLECTED IN 1880 AND 

1881. 

The following species were recorded by Mr. Fewkes in bis former 
paper :♦ 

OTBNOJ»HOBA. 

Berocy sp. 
Station 920, 1881. 

DI800PHOBA. 

Periphylla hyacinthina Steenstmp. 
Stations 936, 952, 954, 995, 1881. 

SIPHONOPHOBA. 

Apolemiay sp. 
Off Block Island, 1880. 

* On the Acalephffi of the east coast of New England ; II Acalephse collected by tbc 
United States Fish Commission daring the snmmer of 1880 and 1H8I. (HulbMin Mu- 
seam Comp. Zool., vol. ix, p. 300, 1880.) 
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Af/alma elcgans Kewkea. 
Gulf Stream, 1880. 

Haliphyta magnijica Fewkes. 
Station 953, 1881. 

DipkyeSj sp. 
Golf Stream, 1880. 

IIYDROIDA. 

Trachynema digitale A. Ag. 
Stations 985, 1026, 1881. 

Calycoptiis typa Fewkes. 
Station 870, 1880; and stations 924, 945, 952, 1881. 

Ohramattmema rUbrum Fewkes. 
Stations 936, 954, 1881. 

Halicreas minimum Fewkes. 
Stations 954, 1029, 1881. 
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EXPLANATION OF PLATES. 
TTnleM oih«rwlie eteled, tlMilgnw on all Hie jiatm w«re mifde by Mr. J. H. Bmertoo. 

PlATB I. 

Fio. 1. Umbellmla BaMU Y. Side view of the poljps and upper part of the stem, 
natnral siie ; la, lower end of tbe stem and bnlb of the same. 

Fio. 3. The same. Ventral yiew, showing the tentacles in partial retraction. 

Fio. 3. UmbeVula Guntk^ K. Ventral view of the polyps and npper part of the 
stem, natnral size. 

Fio. 3 a. The same. Dorsal view. 

Fia. 3 1. The same. Lower end of tbe stem and biflb. 



rtU.8.F.&l««-— TerrilL Albatcou 
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Plate II. 

FiQ. 4. Benthoptilum 9ertwm V. Ventral view of a part of the raohis, showing one of 
the middle clnsters of polyps entire and the base of the opposite rhiHrer, 
natural size. 

Fio. 10. Lepidogargia gracHii Y. Side view of a portion of the stem, showing two < f 
1 he polyps, enlarged four diameters. 

l*io. 10 a. The same. Showiug the base of the denuded stem and a part of th<^ 
liranched roots, natnral siae. The terminal branchlets of the rmitH have 
l>een broken off from this specimen. 

Fio. 12. Anthoma$tu9 grandiflonu V. Side view of a small specimen, showing the ex- 
panded polyps and the branched or lobulated rootn, characteristic of 
spt'cimens taken on mnddy bottoms, natural size. 

FiQ. 13. Gersemia langiflara V. Side view of a rather small specimen, with the baM 
attached to a Joii>t of LepidisU caryapkyUia, and forming a balbons expan- 
sion filled with mud below it, enlarged one and one-half diameters. 



B.portD.ai'.C.im^T.rrtll. Alb.tr™ „pl™o™^ 
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Pl^TE III. 

FiQ. 5. Kophohelemnon UnueY. Ventral view, natimd dse. 

Fio. 5 a. The same. Dorsal view. 

Fig. 6. Scleropiilum graoile Y. Dorsal view of a small speoimen, enlarged one and 
one-half diameters. 

Fio. 7. Pennalula aculeaia. Ventral view of a medium sized specimen, natural sise; 
Of dorsal view of a yoang specimen, drawn from life, showing the ex- 
panded polyps, one-half natural size ; 6, front view of one of the polyps 
of the same, much enlarged. 

Fio. 11. Baltioina Finmarehica, Side view of a small specimen, imperfect at the sum. 
mit, one-half natural size. 

Fio. 11a. The same. Side view of a portion from the middle part of the rachls, some- 
whi^ enlarged. 

Fio. 116. Tho same. One of the calicles and expanded polyx>s (o^, enlarged nine 
diameters. 

Fio. 901. LepidiHs oaryophyllia V. Portion of the middle part of the stem baaring 
three polyps, enlarged four diameters ; o, a group of the external 
like spicula of the ooduenchyma, enlarged sixty diametan. 
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Pl^tb IY. 

Fig. 6. Pm ma t m U (FUUUa) hormUi, Side view of a ntlier 1111*0 tpeeimen, one-bilf 
ii«tiir»l liie. 

Fio. 8 a. The amine. Side view of a part of the raohie and pinne, enlarged two diani- 
etere; a, the pinne with l^ll-siced eexnal polyps; a*, radimentaiy pinna 
at the baee of the rachis ; h, the lateral gronpe of the mdimentair or 
aeexnal Eo5ids ; h\ cluBters of similar sodids on the basal part of the 
pinna ; V\ the larger asexual zodids along the ventral snr£ftoe of the n- 
ehis ; e, the naked area at the base of the pinne ; e', m", the naked 8n^ 
flMee on the npper and lower sar^Mes of the pinne near the Immo ; v, the 
naked longitudinal area on the ventral side of the raohis ; P, the basd 
Iralb; F*, the enlarged swelling at the upper end of the bnlb. 



.1 
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PULTB IV. 

Fio. 8. PmmaMtt (PUMUt) IcredlU. Side Tiew of m ntber anaO speoimen. one-half 
nAtiuftl dse. 

Fio. 8a. The sunek Side view of apart of the raohis and pinmB, enlarged two diam- 
eters; Of the pinn» with fhll-sized sexual polyps; a', rndimentary pinna 
at the base of the raohis ; h, the lateral groups of the rudimentary or 
asexual sodids ; h', clusters of similar sodids on the basal part of the 
pinns ; V, the larger asexual sooids along the ventral surface of the ra- 
ohis ; e, the naked area at the base of the pinnie ; ef, eef', the naked sur- 
iSsoes on the upper and lower surfaces of the pinnie near the base ; v, the 
naked longitudinal area on the ventral side of the rachis ; P, the basal 
Imlb; P', the enlaiged swelling at the upper end of the bulb. 



B«po«tU,8.r.Cl»§3— VsttllL AlUtroM BiplMBtiont 
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PzjLn y. 



FiQ. 14. Fldbettum Ooodei V . Top view of a medinm-died speoimen, showiiig tlie aai- 
mal in partial contraotion, enlarged one and one-half diametera. Vnm 
a specimen recently preserved in alcohol. 

Fio. 15. Flahellum angulatum. Side view, enlarged one and one-half dUuneien. 

Fi(3. 16. Caryophyllia cammunig. Side view, enlarged one and one-half diametera 

Fig. 17. DasmoitniUa Lymani, one and one-half natural sice. Side view of a q[»ecliiiflii 
from which about one-fonrth had been broken away by a longitadiiiii 
fracture, after which the calicle had been perfectly restored. 

Fi(2. 20. Actinauge nodosa, . Side view of a specimen in partial expanaiony with a bulb* 
oas base inclosing mud, one-half natural tise. 

Fio. 20 a. AoHnauge nodosa, variety tuberouiosa. Side view of a contracted apeoimen, 
natural size. 
Figs. 15, 16, 17, were drawn by Mr. J. H. Blake, and the others by lir. J. H. Eni' 

ertoiL 
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PZJLTB VI. 



Fio. 19. UrUeima perdix V . Side view of a liviDg specimen in partial expansiim, one- 
half natural size ; a, the same, top view of the month and a segment of 
the disk, showing the arrangement of the tentacles, natural siae. 

Fig. 19 fr. The same. Side view of a large, living 8|>ecimen in full ezpanaion, with 
the horder of the dink broadly extended and thrown into ondnlattons or 
frills and with the month protrndod at the summit of a cone, less thm 
one-half natural size. 

Fio. 27. EpUoanthtia aby89orum V. Dorsal view of a group forming the caroiDCBoioD 

of Parapagurua piUmmanu$f natural size. 

Fig. 27 a. The same. Side view of a small cluster arising from a grain of sand, nat- 
nialsize. 



Boport TT. S. F. C. l«83.-TeiTUl. AlbMrou explontlon*. 
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Plate VII. 



Fio. 21. Actina^ge langieomis V. Side view of a medium-sized living spedmen in pir 
tial ezpanaioD, about onc-balf natural size. The dotted line shows the 
form and extent of the cavity containing mnd in the bulbons base. 

Fio. '22. Aoiinattge nexilia V. Top view of a partially expanded specimen attached to 
the summit of the denuded axis of Baltioina Finmarohica, somewhat en- 
larged. 

FiQ. 22 a. The same. A group of four individuals attached in the same way and 
completely covering the axis by the clasping bases, natural size ; a, side 
view of the terminal individual closely contracted ; h and o, two smaller 
individuals less contracted ; d, basal view of a similar individaal show- 
ing the suture of the clasping base. 

Fio. 23. Jctinernu$ nobilis V. View of the expanded disk and tentacles, two-thirds 
natural size. 

Fio. 23 a. Side view of a smaller and more contracted specimen, two-thirds natural 
size. 

Fio. 200. Sagartia &pongioola V. Top view of a small specimen clasping a sWm of 
Tufmlariaf natural sise, 
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Plate VII. 

Fio. 21. Actifiuvge langieomisV. Side view of a medimii-sized living specimen in p«r- 
tial ezpaDsioDy about one-half natural size. The dotted line shows the 
form and extent of the cavity containing mud in the bulbous base. 

Fio. "22. Aotinauge nexilia V. Top view of a partially expanded specimen attached to 
the summit of the denuded axis of Baltidna Finmarohicaf somewhat en- 
larged. 

Fio. 22 a. The same. A group of four individuals attached in the same way and 
completely covering the axis by the clasping bases, natural sia&e ; a, side 
view of the terminal individual closely contracted ; b and c, two smaller 
individuals less contracted ; d, basal view of a similar individual show- 
ing the sUture of the clasping base. 

Fio. 23. Actinernus nobilis V. View of the expanded disk and tentacles, two-thirds 
natural size. 

Fio. 23 a. Side view of a smaller and more contracted specimen, two-thirds natural 
size. 

Fio. 200. Sagartia tfpongioola V. Top view of a small specimen clasping a stem of 
TubiUoriaf natural sise, 



i 
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PL4TB yni. 

Fio. 96. AdmuU mcMilU V., fanning the enrcinoDcinm of CaU^pagwrm Skmrreri, ride 
Tiew of the nuJp, enlarged two diameters. 

Fig. 88. MpiMO€mihu§ pa§wnphilu§ V., forming the corcinceoinm of Prntg^agmnu pilon- 
wumm Smith, about three-fifths nataral size. From an alcoholio qwci- 
men in which some of the polyps were partiallj expanded. 



BepoTtU.S.I'.C.im.— T(ct11L Altatrou eiplondau. 



PIiAl^ VILL 





620 RKPOBT OF COMMIStllONER OF FISH AND FISHERIES. [118] 



Plats DC. 

FlQ. 9. AnthopHlum grandijlorum V . Dorsal view of four closton of polyps fh>m Iht 
middlo |K)rtion of tho ruchis ADd of the groiipH of mdimentary Eooids 
between their bnses, natural mze. On t he lower part of the figure some 
of the polyps have \wen cnt off to show their nrrangouient. Drawu from 
an ah'oholic 8(>eciuien. 

Fig. 9a. The same. Side view, natural size. 

Fig. 'J9. Cladocart'UB Jlexilia V. Side viuw of a portion qf a branch showing the form 
of the cHlicleA and nematophores, enlarged twenty diameters. 

I'^G. 'M, Caliceila pticatiltM, View of a branch, enlarged twenty diameters. 

FiQ. 199. IJoiygargia AgatHzii V. Part of the stem and one branch of the type speoi- 
men from the *' Blake'' Expedition. 



t n. S, F. C. isn.— VenUL 
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Fio. 31. BmxIhodjfteB gigmmtm V. Donal Tiew of % mtbcr mall flpeoiiiiMi, one-hilf 
natiiral sise. From s speeimoo kept a aliort time in alodhoL 

Fig. 32. Euphnmidm eommta V. Side yiew of m mnwXMatd qieciiiieiiy two-thirds Mt- 
nnl dse. Copied from a tketoh made ftom a liTing ipeeimen 1^ Mr. A. 
Baldwin. 

Fio. 34. Lopho>Amria FabrieU Y. Upper and under aorlbeee, natonU aiaa. 



8. r. 0. Un— TantlL Altwtnu STplnratlou. 
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PLiLTB XI. 

Fio. 31 a. BmHodi^Ui giganita Y. View of the ander sor&oe of a imall specimeii, OM* 
half natural size. From a specimen kept a short time in alcohol. 

Fio. 31 h. The same. Ventral surface of the anterior part of a similar specimen hsf- 
ing the tentacles more expanded, natural siie. 




port V. B. T. C. Uffl.— TcrrOl. AlbMiou eiplnntioqa. 



PI^TBXL 
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PLiLTB Xn. 

Fio. 33. - EupkrofUdM oommta Y. Upper snrfaoe of a speoimen preserved a sbo'^^ 

in alcohol, two-thirds natural sise. 
Fio. 33 a. The same. Lower surface of the same specimen, two-thirds natunftl ^' 



aF.ClBBS~-TenlU. AlbMiOH explontlinu. 
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Plate Zm. 

Fio. 35. PUra9t0r wMUari», Lower imrface, aomewhai reduced. After IC San. 

Fio. 36. Arckatter Flcrm V. One-half nataral sise. Copied from a photograph. 

Fio. 37. Aroktuier PareliL Lower sarfaoe, nearly natnral siie. Copied from a pho- 
tograph. 

Fio. 38. Arohoiter tem^iUpinui, Upper surllRoe of the middle portion of an aim, en- 
larged two diametort. 

Fio. 39. Luidia elegan$. Upper eorfiMse of the middle portion, of an araii enlarged 
one and one-half diametort ; a, the same^ traneverae eeetion from an il- 
coholio speoimen. 

Fio. 4S. A$terUu Tanneri V. Dorsal view of one of the arms of a liying ^aoimsa, 
three-fonrths natural siae. 

Fio. 42 a. The same. Middle portion of an arm, enlarged two diameters. 

Fio. 50 6. SoUuter EarlU. Lower sorflMe of the middle portion of an arm, aooMwhit 
enlarged. (See Plato XIX.) 



B«portlT.aF.au»^T«iiin. Alh«t™MBiplor.tfcin». 
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Plate XIY. 

Fio. 40. Porcellanoiter otBruleui, Upper snrface, enlarged two diameteai 
Fio. 41. The same. Actinal sarface. 

Fig. 43. Diplopteraster multipes. Actinal sorfoce, two-thirds natural siie. 
(Fign. 40 and 41 were drawn by J. H. Blake; Fig. 43, by J. H. EmerUm.) 



B«port TT, 8. F. C. ISSL-Tania 
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Platx XV. 

Fio. 44. P&rania grandis V. Actinal surfftce, two-thirdB natanJ fliae* 
Fia. 45. The same. Actinal snrface of a yonng speoimen, Datonl 
FlO; 45a. The same specimen. Ahactinal sarface. 



rttr. 8. F. C.inS.-T«rTm. AlbMnwa exploraUoiu. 
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Plate XVI. 

Fio. 44 a. Porama gramdU V. Aotinal surface, two-thirds natand size. From tl 
same specimen as Fig. 44, which was alive but not in fall vigor whr 
drawn. 

Fio. 49. Lapha$ter furc^fer. Abactinal surface of a small specimen, natural sixe. 

Fig. 49 a. The same specimen. Actinal surface. 
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Plate XVHL 

Fio. 46. Aaierina hitrealia. Aotinal sarface of the type speoimen, enlarged two diame- 
ters. 

Fig. 46 a. The Hame specimen. Abactinal snrfaoe. 

Fio. 48. Aatroganium granulare, Abactinal surface of a small speeimen, eoluged 
one and one-half diameters. 

Fio. 48 a. 'The same. Actinal surface, two-thirds natural siie. Copied fkom photo- 
graphs of dry specimens. 

Fio. 51. TremasUr mirabiUa, Profile view of one of the ^ype qpeefiwia fkoa tbe 
fishing banksoffNova Scotia, throe-fourths natural aiae. 



AjbaUoM cipb'n'i™^ 
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Pultr xnt. 

Fio. 50. 8ota$ter JBarlii Y, Abaotinal sorfaoe of one of the type speoiiiM 

flshiBg banks off Nova Scotia, one-half natural sice. 
Fio. 50 a. The same specimen. Actinal surface. 

Both figures were copied from photographs of a dried sp< 



RD.e.F.aim^TniilI. AlbMnMupIontkBa. 
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PULTK XX. 

FlO. 53. A^irockele Ljfmani V . Abactinal surface of th« type •peoimen, which 

fuil-grown, attached to a branch of AcaneUa, enlarged three diameC' 
Fio. 54. Jutrongx Loreni. Part of the actinal surface of a email specimeo, enli 

four dianietorH ; a, portiou from the distal part of one of the arms, 

tral side. 
Fia. &4i^. Oue of the lateral rows uf hooks uud teiituclus lh>iH the basal part ol 

arm, eularjj^ed tweuty-four diameters ; r, two of the hooks fh>m the cli 

portiou of au arm. 
Fio. «>5. Amphhtra tenuitpina, Abaetiual surface of a small siiecimeu, enlarged 

four diameters. From a camera Incida drawing by the author. 
YiQ, 56. Ophioscoler quadri8pinu9 V. Actinal surface of a portion of the disk -^^ 

arms, enlarged four diameters. 
Fio. 56 a« The same. Portion of an arm from near the base. Ventral surface, ^°' 

larged eight diameters ; by the same, side view, showing the basal Jo^^B^^ 

which sometimes hare fire spines. 



'•[•"oitU.B.raiffi^-VenllL AltMntu. 
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Pl^tb XXI. 

Fig. 57. Bkizocriniu LofoUntU. A young and somewhat imperfect Bpeoimen from 640 
fathoms, enlarged eight diameters. The base of the stem and the tips of 
the arms are broken oif. 

Fig. 56. Ant«dcn dentatay young. In the attached or pentiicriiius stage, enlarged 
about eight diameters. 



Bi^OTtU.S.I'.C.USL-TaitllL AliMKmta 
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Plate XXTT. 

Fio. 00. AhraUa megalop9 Y. Ventral snrfaoe, enlarged one and one-balf diametorB. 

From a specimen which differed from the type in having raised vemic« 

scattered on the lower surface. 
Fio« 61. The same. One of the lateral arms, more enlarged. 
Fio. 62. Ltpioteuthit diaphana Y. Dorsal view of the type specimen, enlarged one 

and one-half diameters. 
FiQ. 64. Eledanella pffgmaa Y. One of the lateral arms of the type specimen , enlarged . 
Fio. 65. Oetqputpiahu Y. Dorsal yiew of the type specimen, enlarged four diameters. 



XipMrtD. & r. C un^TMiffl. 
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Plate XXItt. 

Pio. C3. Jrgonauta- argo. Side view of the animal, natural size. From a young 

Hpecimen taken off Long Island, at the snrface. 
Fig. 63 a. The same Hiiecinion. Front view of the shell, natural sice. 
Fig. 63 b. The same Hpecimen. Side view, natural size. 



BapOTtTT.aP.C.Un^TMTin. AlbMiou eiFlontiolik. 
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PXJLTB XXIV. 

FlO. 66. PUuroicma DdlH, enlarged two diameters. 

FiQ. 66 a. The same. Side view of the anterior whorls, enlarged two diameten. 

Fio. 67. Plevrotamella Aga$$izH V., enlarge<l two diameters. 

Fig. 68. Pleurotomella Baird'U V. Female, enlarged one and one-half diameters. 

Fig. <)9. Pleurotomella Pand'wnin V., enlarged one and one-half diameters. 

Fig. 70. Pleurotomella BeneiUcH W. & S., enlarged three diameters. 

Fig. 70 cr. The »unie. To show nuelear whurK enlarged twenty-two diamciters. 

Fig. 71. Pleurotomella Sanderwni V., en1arge<l six diameters. 

Fig. 71 a. The same. To Hhow nuclear whorls, enlarged twenty-two diameters. 

Fig. Ti. Pleurotomella Sajfordi V. &. S., enlarged fonr diameters. 

Fig. 73. Pleurotomella bandellaj enlarged fonr diameters. 

Fig. 74. Pleurotomella Emertoni V. dt S., enlarged three diameters. 

Fig. 68 was drawn by Ensign W. E. Safford, U. S. N. The others, by J. 
Emerton. 
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Plats XXT. 

Fio. 7S, FUuratimella Bnmeri Y. A, 8., enlarged six diftmeten. 

Fio. 76. PUwroUmella Catkerina V. dt 8., enlarged fonr diametera. 

Fig. 76 a. The same. To show naclear whorls, enlarged twenty-two diametei 

Fiu. 77. Taramii pulekelta^ enlarged eight diameters. 

Fig. 78. Typkhmamgilia Tamneri V. 6l 8., enlarged three diameters. 

Fiu. 79. Marginella haredli$ V., enlarged two diameters. 

Fig. 80. HhccIhum ahyMorum V,, enlarged one and one-half diameters ; a, tli 

ciilnm. 
Fig. 81. Sipkoprofumdicola V. Sl 8., enlarged one and one-half diameters. 
Fig. &Z, Sipho gluptuB V., enlarged two diameters. 
Fig. 86. Ctngula Jan yfatftni, enlarged eight diametorH. 
Fi<}. UO. Scalaria (irttmlandioa. Dorsal view of the animal with the proboi 

tended, and the two anterior whorls, enlarged abont four diametc 
Fig. 91. Scalaria Dalliama V. AH,, enlarged six diameters. 
Fig. 92. Scalaria Pourtalerii V. & 8. Female, enlarged three diameters. 
Fig. 93. Scalaria Lctana V. Front view of an Imperfect specimen, enlar| 

diameters. 
Fio. 94. Sealairia AndrewHi Y,, enlarged eight diameten. 



D.aT.O.M^-'''**^' 
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Flats XZYL 

Fio. 8:$. DoUum Bairdii V. 6l S. Male, enlarged one and one-half diameters. 

Fio. 83 a. The same. Animal of the male, two-thirds natural aise. 

Fio. 84. BentkodoHum ahyBwrum V. ^ S., enlarged one and one-half diameters; a, 

operculnm of the same specimen. 
Fi(r. 84 h. The same. Part of the odontophore, enlarged one hundred diameters. 
Fig. 85. TitreUia fimbriata V. A, 3. Male, enlarged two diameters. 
Fig. 87. FoasarM elegan$ V. d& 8., enlarged eight diameters. 
Fig. 86. Seguenziaformo$af enlarged ten diameters. 
Fig. 88 n. Oporcnlum of the same. 
Fig. 89. Segutnsia eritima Y., enlarged ten diameters. 



3.W8^-V«rfll- AlbrtrOM explotmlloM- 
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Plate XXVII. 

Fig. 95. Solarium boreaUf eDlars:ed three diameters. 

Fig. 95a. The same. Upper Rnrfaco of a youDg Hpecimen, enlarged six dtameten. 

Fig. 96. Callioatoma Bairdii V. & S. Dorsal view of the living auiuial and shell, en- 
larged one }ind one-half diameteiH. 

Fig. 97. Margarita regalia V. &, S., enlarged three diameters. 

Fig. 98. Margarita lamelhaa V. &. S., enlarged eight diameters. 

Fig. 99. Cifchtttrema Dalli V., enlarged ten diameters. 

I^g. 100. Addiaonia paradaxa, Feuinle. Ventral view of the animal and shell in 
alcohol, enlarged three diameters. , 

Fig. 100 a. The same. Side view of the shell, enlarged about two diameters. 

Fi(». 101. Coccnlina IcpiaUa V. Side view, nuieh enlarged. 

Fig. 102. Placophora Atlantica, Dorsal view, enlarged one and one-half diatueters. 

Fig. 102 a. The same specimen. Ventral view. 

Fig. 103. Amioula Emeraonii, Ventral view, two-thirds natural size ; a, the postcriof 
end, more enlarged. 

PiQ. 104. TurhoHilla Rathhuni V. & 8., enlarged four diao^etenh 
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Plate XXVIII. 

Pleurobranchrra tarda V. Dorsal view of a specimen in alcohol, twcKtbirdB 
natural size. 

Scaphander nobiUs V., natural size. 

Koonna obesa V. Dorsal view of a specimen ]>re8er\'e(l a sljort time iu 
alcohol, in which the dorsal part of the hody is much contracted, two- 
thirds natural sizf^. 

1 88a ramosa V. & Em. Dorsal view of a living specimen, enlai^ged three 
diameters. 

The same. Part of the odontophore, much enlarged. 

Scyllcea Edwardni V. Side view of a living specimen, twothirds natural 
size. 

(riaucua margaritac€H8. Ventral view of a nearly mature specimen, consid- 
erably enlarged. 

The same. Dorsal view of a younger specimen, much enlarged ; ft, view 
of a still snialler specimen. 

f>enta1ium occidentaley cnlarge<l four diameters. 

The Raui(\ A small Hpecinien of a more curved variety, enlarged two di- 
ameters. 

The same. View of a young spocinien with more numerous suloatiovs, 
enlarged four diameters; a, transverse section of the same. 

Cadulwi Pandiom8 V. & S., enlarged about tliree diameters; a, front view 
of the anterior end to show the aperture. 

Fig. 109 was drawn from life by Ensign W. E. Saflford, U. S. N. 

Figs. 113 and 113 a were copied from sketches made at oea by Mr. A. 
Baldwin. 
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Platr XXIX. 

Fig. 1 10. Atlanta Peronii. Side view of » somewhat broken siiecimen, enlarged eight 
diRineters. 

Fig. Ill) a. The nanie 8pe4;inion. Front view. 

FlO. 111. Atlanta Gandiohaudii, Side view, iiiiieh enlarged. 

Fig. 112. Firola Keraudrniii, Side view of a si>e(*ini(*n preserved a short time iu al- 
coholy enlarged four diameters. 

ViQ. 114. Pleuropus HargetH V. 8id«? view of one of 1 he type specimens, preaenred in 
alcohol. 

Fig. lir>. Diacria tri/tpinoea. Expanded animni and shell, enlarged a1>out two diam- 
eters. 

Fig. 116. ('avoHna uncinata. Expanded animal and shell, enlarged about two diam- 
eters. 

Fi(». 117. THptcra columnella. Expanded animal and shell, much enlarged. 

Fig. IIH. Sttfliola rerJa, Shell, much enlarged. 

Fig. 1 11^ Stylioln striata. Expanded animal and hIicII, mnch enlarged. 

Vui. 120. f'lfmbalia valceoluH. Front vi<»w «»f a specinion a short time in alcohol, two^ 
thirds natural si/.(*. 

Fig. 121. Spongiohranchia auatralin, Venlral view of the living animal, much en- 
larged. 

Fig. 122. Clione papilionwea. Dorsal view of the living animal, enlarged two diam- 
eters. 
Figs. 114, UH, ami 122 wen* drawn by the author; 110, 112, and 120 by J. 
H. Emerton ; ll.^», 110, 117, 119, and 121 were copied from Eydoux and 
>Souleyet by Ensign W. E. Saftonl ; Fig. 141 is acamora lucida drawing 
by Mr. Safford. 
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Platb XXX. 

Fio. 127. Ttiredo tMgoiara, Side view of the animal in expansion, one-half dj 

ftise. 
Fio. 1:28. Voromtfa skbUvis V. Inuttr niirface of right valvo, enlargeil three diau 
Fio. 129. Secera mnHioostata V. & S:, enhirged three di:iiiioterH. 
Fio. 130. Tkracia niiida V. Type specimen, enlarged one and oue-half diamet< 
Fu). IHl. Veriiomrdia ccelataV, Ty|>e specimen, enlarged ten diameters; a, ii 

of the right valve ; b, exterior of the same valve. 
Fio. W2, MyiilitMria flexuona V. &. S. Type Mi>ecimen, enlarged one aii<l or 

diameters. 
Fio. VXX Pholadomjfa arata V. & 8. Portion of right valve of two speciui* 

show variations in the hinge, enlarged two diameters; a, form witl 

thickened hinge margin ; b, shorter and more triangular form 

thinner hinge margin. 
Fig. 134. The same. Type specimen. Exterior of the right valve, enlar^ 

and one-half diameters. 
Fio. 135. JHplodonta tnrgida V. & 8. Interior view of right valve, enlarged oi 

oue-hiitf diameters. 



PLATBXX3C. 
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Plate XXXI. 

ViG. I'M, Diplodonia turgida V. Sl 8. Interior view of left valve of anotber specimei 

enlarged one and one- half diameters. 
Fig. llfT. Yoldia thraoif<n'mi8. Side view of the Hhell and living animal in expansioA 

two-tbirdH natural sizo. 
Via. ]:S8. Th<» HiHDe. ViMUral vit^w of tlio NhcU and living animal, two-thirdM uaturikl 

size. 
Fig. K(9. Yoldia $apotilla. Side view of the shell and living animal in fnll expansion, 

one and one-half times natural size. 
Fi(i. 140. Leda acuta. Interior of left valve, enlarges! four diameters. 
Fig. 141. FecUn vitrettSj natunl size. 
Fig. 142. I'ectm puMtuUmuH V. One of the type speeimmiM, enlarged two dianieterH: 

(f, lower valve ; &, upper valve of the mime Hpecknen. 
Fi(i. M4. ('uleolim Tanneri V. Side view of one of the ty])e Hpecimeus, natural Hi/e ; 

Uj front view of the same s)>ecinieu. 
Fig. Nfi. Tiie same. Side view of another type si>eeimen, natural size ; bf pt»sterior 

view of the same specimen. 
Figs. 144 and 14r> were drawn from specimens preser\'ed a short time in 

alcohol. 
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Plate XXXII. 

Fig. 146. Doliolumf sp. View of a nmall living specimen taken in the Giilf Stream, 
much enlarged. 

Fio. 147. Salpa Cahoii. Front view of a living specimen of the solitary form in which 
a chain is seen in process of development, enlarged three diameters ; a, 
side view of the same specimen, which was taken in Vineyard Sonnd, 
August, 1881. 

Fio. 148. Salpa clotho M.-Edw. Dorsal vi(»w of a smnll individual of the solitary 
form in which a young chain in Mem developing, enlarged three diamet4*rH. 

Fit}. 149. The same. Sidt^ view of a Komewhut HUialler specimen, eularge<l three 
diameters; a, dornal view of another specimen, natural size. 

Fig. 150. The same species. One of the individuals from a chain not full grown, 
side view, natural size ; a, the same specimen, front view. 
Figs. 147-150 were made hy J. H. Blake from living specimens taken in Vine- 
yard Sound, August, 1884. Fig. 140 was drawn by J. H. Emertou. 
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PL4TK XXXIII. 

FlO. 151. LUkodet Aga99iHi Smith. A small female, oneOialf natoral sice ; a, dorsal 
view of a yoiiDg specinien witb long Apines, enlarged two diameters; 
b, the same specimen, side view of the carapaz. 
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Platk XXXIV. 
Fio. 152. Peniackeles mmiptut Smith. Female. Dorsal view, natnnil Bise. 
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Plate X»XV. 

Fig. 153. Munida Caribn*a f Male, natural sl7i6. 

Fio. 154. Olypioerangan scttlpfus Smith. Female, natnral sice. 



F. 0. 1883.-VeiTm. AlbrtroM oiploreliom. 
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PULTB XXXVI. 

Fio. 155. Ceraphilua Agastizii Smith. Female, oataral aize. 

Fio. 157. SaHnea princtpa Smith. Female with egf^s, uatnral size. 

Fio. 163. Phnmimaf sp. In a transparent caeo formed from the test of a large Salpa, 
Female, with young attached to the inner surface of the case, some- 
what enlarged. 

Fig. 164. Syoemu infelits Ilarger, enlarged one and one half diameters. 

Fig. 165. Cirolana impre8$a Harger, enlarged three diameters. 

Fig. 167 Antheacherea Dubenii. Male, natural size ; a, dorsal ; I, yentral view. 

Fio. 168 The same. Female, natural size ; a, ventral ; h, lateral ; o, dorsal view, 
with a detached egg case. 



Bcport U. 8. F. C. 1B83.— Terrill. Allntrosa eiploriUom. PLATE TX X ^T . 
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Plate XXXVII. 
Fig. ir>6. Geryon quinquedeHu Smith. A Biiiall male, two-thirdii nataral 



— VerrllL AibktnH 



FI.ATB XXZVn. 




PuLTB xxxvm. 

FiQ. 1G9. Ck>lo$8endeit coUoseaf two-thirds natural size. 
Fin. 170. Colotaendeia macerrima, two-thirds natural size. 

Fig. 171. Scasorhynehua armatua. Dorsal view, two-thirds natanil sice; a, side view 
of bo<ly, natural sice. 



Btport r. S. F. <J. Ui^J. V.T.i1l. 
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Platb XXXIX. 

Fig. 172. PoljfnoS AcaneUa V. Dorsal view of the head and anterior segments, en- 
larged about four diameters. 

Fio. 172 a. The same. Part of a scale, enlarged eighty diameters. 

Fio. 172 b. The same. One of the parapodia, enlarged twenty diameters ; df the argel 
dorsal setsB ; id^ the slender dorsal set® ; tv, large upper sets of the ven- 
tral fascicle ; iv, smaller and more slender lower setffi of the ventral fasci- 
cle ; a, tips of the dorsal setsB, enlarged eighty diameters ; h, tip of one 
of the ventral sette, enlarged eighty diameters. 

Fio. 172 c. The same. Portion of the spinulated part of one of the dorsal sette to show 
the character of the spinules and longitudinal furrow, enlarged two hun- 
dred and fifty diameters. 

Fig. 176. Lostmaionice armata V. Head and anterior segments. Dorsal view, enlarged 
six diameters. Three anterior scales have been removed to show the head ; 
a, median antenna, c, c', dorsal cirri of the first pair of parapodia; p, ten- 
tacular or ventral cirrus of the same parapodia; vc, ventral cirrus of the 
second parapodia; dc, dorsal cirrus of the third, and dd, qf the sixth 
parapodia ; <f«, slender dorsal set» ; <2«, stout dorsal sette ; va, ventral 
setA ; hy head or cephalic lobe ; e, papilla from which the anterior scale 
has been removed ; «" and «"', second and third pairs of scales. 

Fig 176a. The same. Setcs enlarged fifteen diameters; dand d\ the tips of the Htont 
spine-like dorsal setiB ; d«, a group of ventral sets ; vo, ventral cirrus. 
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VLLtm XL. 

¥lQ, 173. PotynoV amramiUusa Y. One of the parapodia, enlarged fifteen diametera; 
d&f dorsal oirros ; d, small dorsal lobe, which is destitate of sets ; v, 
ventral lobe ; fv, superior ventral seUo ; iv, large inferior ventral setas ; Oy 
one of the superior ventral setas, enlarged eighty diameters. 

Fio. 173 a. The same. One of the scales, enlarged foor diameters. 

1*^0. 174. Poljfnoi (Harmothoif) imMetUa. Dorsal view, enlarged two diameters. 

Fio. 174 a. The same. Part of a scale, enlarged thirty diameters. 

Fio. 174 h. The same. Sets, enlarged forty diameters ; d, />ne of the stent dorsal set® ; 
r, f/f ventral set«. 

Fio. 175. Leanira rohu$ta V. One of the parapodia, enlarged twenty diameters ; &r, 
branchial lobe of the dorsal side ; f', tf*, V", line of cilia occupying the 
space between the branchial and setigerous lobes; jp', slender papill» of 
the dorsal branch ; p**, p'", similar appendages of the ventral branch ; vr, 
ventral cirrus ; da^ aciculum of the dorsal branch ; va, aclculum of the 
ventral branch ; dE«, dorsal setsD ; tf, tf'y tf'% 9f"\ various forms of setce of 
the ventral branch ; a, tip of one of the slender simple sets ; 5, tip of 
one of the compound veutral sets, much more enlarged. 

Fio. 184. Jfotopk^Uuim AmerioMium V. Head and anterior segments, enlarged eight 
diameters ; a, posterior end of the same specimen. 



rtU. B.r-C. MM— TorrUL A!b«ti™« •XpltmHoB*. 
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Plats XLI. 

Fig. 178. HjfttUnaoia art^fex V. Head and anterior segments, enlarged abont one 
and one-half diameters ; h^ the same, ventral view of the bead and 
anterior segments of another specimen, enlarged about one and one- 
half diameters ; c, the same, posterior segments and caudal cirri, en- 
larged five diameters. 

Fio. 178 a. The same. Ventral view of the head and anterior segments, enlarged 
three diameters. 

Fig. 179. The same. One of the anterior parapodia, enlarged thirty diameters ; b, 
branchia ; c, dorsal cirrus ; a, one of the parapodia from a segment far- 
ther back, destitute of the branchia, enlarged thirty diameters; e, dor- 
sal cirrus ; ft, one of the funnel-sha])ed set®, enlarged seventy-five diam- 
eters; e, the same, enlarged three hundred and seventy-five diameters; 
0, a seta with bilobed tip, enlarged seventy-five diameters ; (f, spiniform 
seta, enlarged seventy-five diameters. 

Fig. 180. Ijeodioe polybranchia V . One of the parapodia, enlarged twenty diameters ; 
a, tip of one of the compound seUe, enlarged one hundred diameters; 
by tip of one of the funnel-shaped setsB, enlarged two hundred diameters. 

Fig. 181. Nothria oanchjfphila V. Dorsal view of head and anterior segments, en- 
larged eight diameters. 
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Flats XLII. 

FlO. 182. AmpkinomeLepadUY, Head and anterior Mgmenti, enlarged nix diometen; 
a, poeterior extremity of the same specimen ; ft, one of the branohi». 
This specimen was foond among stems of Lep4u, on floating timber, in 
the Gulf Stream. 

Fig. 183. SyllU tpongiphila V. Dorsal view of the head and anterior segments, en- 
larged twenty-four diameters; a, one of the compound set®, enlarged 
seven hundred and fifty diameters. 

Fig. 185. Ophioglyoera grandit V. Head, enlarged four diameters. 

Fio. 185 a. The same. One of the parapodia from the anterior region ; b, one of the 
parapedia from the middle region of the body. From a specimen taken 
at the snrface in Newport Harbor. 

Fio. 188. Sabella picta V. Anterior segments and base of branchisD, ventral view, en- 
larged fonr diameters; o, the same, posterior segments; d, one of the 
branchio). 

Fig. 188 a. The same. One of the hook-shaped set®, enlarged one hundred diameters i 
hf one of the spatulate setcB, enlarged one hundred diameters. 

Fio. 1H9. Vermilia eerrula. Dorsal view of the tube and expanded branohiss; o, 
side view of operculum ; o, operculum of another specimen, with adherent 
dirt. 

Fig. 190. Maldane biceps, a, anterior portion, side view, enlarged four diameters ; 6, 
posterior portion, side view, enlarged two diameterSk 
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PUkTE XLIIL 

FiO. 186. Dipolfdara coHckarum V. Donsal view of the beati and anterior aegnientB, 
enlarged sixteen diameters; a, caudal segments. 

Fio. 187. Leprwa ahjfBtioola Y. Side view, natural size. 

Fio. 187 a. The same. Side view of the head and anterior segments, enlarged three 
diameters; 6, one of the uncini, enlarged three hundred diameters. 

Fig. 191. Priapul%9, sp., natural size. 

FiQ. 191 a. The same. Front view of the anterior end, enlarged two diameters. 

Fig. 192. Pkateolowma, si>., natural size; a, the same, ventral view of the anterior 
end ; d, one of the openings of the segmental organs. 

Fio. 193. Trittoma oamuium V. Ventral view, enlarged four diameters. From a bill- 
fish. Type specimen, drawn from life. , 

Fig. 194. TrUtamaUnfeY, Ventral view, enlarged four diameters. From a bill-fish. 
Type specimen, drawn from life. 

Fig. 195. Cerebratulua Imridiu V. One-half natural size. Drawn from life. 

Fig. 196. Sagitta graeilift V. Dorsal view, enlarged four diameters. 

Fig. 196a. The same. Dorsal view of the bead, enlarged tea. diameters. Fiom m 
specimen taken at Wood's Holl, at the surface. 
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Platb XLIY. 

FlO. 25. Sagartia Aeamella V . Side view of m partially expanded speoimen smronnd- 
ing a braDoh of Aeanella Normami by its clasping base; a, the prolonga- 
tion of the base toward the tip of the branch; h, a smaller extension of 
the base in the opposite direction, enlarged two diameters. 

Fig. 177. Sagarin ofrjfMicoZa Y., ou a tube of Hyalincioia arHfm Y., somewhat less 
than natural size; a, an indiridual in fall expansion; ft, one partially 
contracted; o, one in expansion, showing the protruded acontia; <i,the 
head and anterior part of the Hyalincsoia protruded from its tube, side 
view; k, ventral view of the same, with the antenna) cut off near their 
bases. Drawn fW>m life. 

Fio. 197. CladarkUa grandii Y., two-thirds natural sise. 

FlO. 198. Aeafiella Normani, Part of a branch with the axis denuded to show the ar- 
rangement of the branchiate in whorls, natural size; a, the same, a group' 
of oalicles fh>m the tip of a branch with the tentacles partly expanded. 
Drawn from a living sx>ecimen; v, several forms of spicule, enlarged 
twenty diameters. 
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Opbiacantha enopla 

Interna — 

gracilia 

granalifera. 
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44 
48 
46 
U 



miUeapina 10,43,45 

apecubilis 29, 45 

apinulooa 42, 48 

wiapina 48 

Ophiocbiton 18 

grandia 18,42 

Opbiocnida olivacca 47 

Opbiogl]^ba (Ophiopleara) aorantiaoa. . . 49 

bolbtU 18»4I 

confVagoaa 41 

oouveza 41 

lepida 18.41 

lepida, var. splDoloaa 41 

rjangmani 42 

SaraU 41 

Aignata 41 

Opbiolebes AcanelliB 46 

Opbiomitraspinea 42 

valida 42 

Ophionmsium armigemm «^ 18, 42 

Lymani 18,42 

Opbiopbolis nculeata 46 

Opbioacolez glacialia 47 

quadrispinus ^ 48 

Opbiotbiix angnlata . ..*. 77 

Opbiuroidea 41 

Ostrea equeatris 88 

PalemoD 21 

Paliounia 89 

Pallenopaia longiroatria 59 

Pandalas borealin 53 

leptocenit 53,58 

Montagai 53 

proplnquus 53 

tenuipea 56 

Pandora 86 

Paracyatboa granaloaus ^ 33 

Paramoricea borealis 31.46 

Parapagaraa piloaimanua — 33, 52 

Parapasipba^ compta 51 

criatata 54 

salcatifrona 21,54 

Paaipbafi 20 

princeps 53 

tarda 21 

Pecchiolia abyaaicola 72 

gemma 72 

Pecten 23 

Clintonias 75 

dialocatva tfS 

fhigiliH 75 

glyptuH 75 

IslandicuH 75 

leptalcna 73 

pustulosus 75 

TitreuH 75 

Pelagia cyanella 92,97 

Pena*D8 politos 50 

Pennatula 8 

aciiloata 7.ao. S4 

aculeata. var. rosea 30 
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Pf DDiitnla boroalin 7 

(PtileUa) borealia 30 

Pentacheles 20 

debilia 62 

uaDus 52 

Hculptus 52 

Pentacta froodosa 30 

niinuta 36 

PernepboDe punctata 51 

Periphylla 95,97 

byacinthioa 92, 95, 97, 98 

Perlploraft papyrocea 72 

Phakellia 28 

Phascolofloma 23 

Phasoolas ovatus f 74 

Phellia 34 

Philine qnadrata 69 

Sagra ....... 84 

Pboladomya arata 25 

Pbomiosoma placenta 16, 37 

iiranus 16,37 

Phronlina 89 

Pbryxus abdominalia 58 

Physalia 97 

ArethnsA 92,98 

PiliscHH comnKxlus 29, 65 

Pinna Heininuda 88 

PiiMinia 81 

Placopbora Atlantica 68 

Pleurobranchea tarda 60 

Pleuropbyllidia Cuvieri 84 

Plcui opus Hargeri 70 

Pleurotoma Dnlli 62 

Pleurotoniella 24 

Agaaaizii 62 

Bairdil 24,62 

bandella 62 

B«*nedicti 24.62 

Bruneri . 24,62 

CathoiincB 24,62 

Diomedese 62 

Emcrtoni 24,62 

Saffordi 62 

Sandersoni 62 

Pluniuloria gracillima 35 

Polynoo AcanellsQ 23 

aiirantiaca 12,23 

l*oly niastia robusta 29 

Polypla<'ophora 67 

Pontupbilua abysai 52 

breviroatHs 52 

KorvegicuH 52 

Porania grandin 40 

Hpinnloaa 40 

Poranioniorpba borealia 49 

HpiDulo«a 40 

PorcolLina Sayana 51 

Sigttbeiana 55 

Porc<'llaniwter crpruleua 18, 41 

Poromya aublovia 25,72 

Poquta 89 

Linna*ana 92, 96, 98 

Pourt^l(*Hia Jeffreysii 16, 37 

I'riapuIuH 28 

l*riumoa 29 
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Primnoa lepadlfera 10, 11. 29 

resedA 81 

PropUidlum 25 

elegaoB 67 

aborrana 31 

Psoudomma roaoam 56 

Paolufl phantapiia 36 

PtenogloflM 66,82 

Ptera«tcrmilitari8... 89 

palvillna *. 49 

Pterophyaa 97 

grandla 96,98 

Pt eropoda 70,^84 

Ptilocheims pingois 57 

Pnnctarella eritmeta 67 

noachina 67 

Pycnogonida 22, 58 

PycnogODum littorale 58 

Pyroaoma 91 

Rachigloeaa 63,81 

RatariA (yonng Yelella) f 96,98 

KenillA reniformia 81,77 

Rhabdamminia 2 

Bhachocaria acalpta 63 

Rhlphidogloaaa 66, 83 

Bhizocrinua 19 

Lofotenais 49 

Rhizophysa 96,97,98 

inermis 96 

uvaria 98 

Riogionla Ditida 68 

Riaaoa 26 

Bocioela 58 

AxnoricanA 68 

Hoaala aublevia 61 

Rotella cryptoapira 66 

Sabinea princepa 21,62 

Saraii 62 

septemcArinata 21 

Sagartia abyaaicol* 22,82 

AcanelliD 9,82 

apoDgicol* 82 

SagitU 2&»82 

Salenia varispina 16,88 

Salicomaria 28 

Salpa 28,89,01,93 

Caboti Ot 

clofttra. 01 

maTima. 91 

pinnata 91 

Sapbirina 89 

SarcophytoD parpaream 11 

Sargaaaum 26,88,91 

Sazicava Norvegica 72 

Sceorhynuhaa armataa 68 

Scalaria Andrewaii 66 

angnlata 83 

DallianA 66 

lineata 82 

multiatrlata 88 

Scalpcllam 22 

regloa 22 

Strdmii 22 

S«>apbain]er 25 

nobOit 26,68 
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8oApbaAderpimeto>8tiiAtiu 00 

ScaphMca transverta 88 

SohisMter canalifenu 87 

ftmgilis 16,87 

Orbygnlanas 87 

Sohizopoda H 56 

Scleroptilom 8 

elegMis 8 

gnioile 81,48 

ScyllMEdwMdflU... 08.90 

Segnenxia 24 

eritima 24,06 

formoaa 24,66 

fonnota, Tar. nitida 00 

Segnenxide 24 

Semloasais 70 

gramiloaa 82 

SergMtM 20 

aroticiM 64 

mollU 64 

robiutai 64 

SertalarU caproMina 85 

Sigaretas penpeotivns 82 

Sipho : 24 

caUtns 64 

(Mohnia) cslatalas 64 

cslataa, Tar. hebea 64 

glyptas 64 

(t) hiBpidalna 64 

obeaaa 64 

panmt 64 

profoundicola 24,64 

profimdicola, var. diapar 64 

piib«8ceii8 64 

pygmena 64 

(Mohnia) almplex 64 

Stimpsonii 63 

Stimpsonii, Tar. liratolus 63 

Siphodentalitmi 25 

teres 71 

vitreum 71 

Siphonentalia afflnia 71 

8iphonophora 08 

Skenea 82 

trilix 82 

Solarida 24 

Solariam 76 

boieale 20 

granulatnm 88 

Solaater 18 

abyuicola 18,30 

Earllli 30 

endeca 18,20,30 

f ar cif er 30 

Solenooonclia 71, 84 

Solmaris 05,00 

inci8a 00,08 

Spbenoides 96,08 

Spatanf^D purpureus 40 

Spisnla BolidiHsima 86 

SpirialiB bulimoides 70 

Gouldii 70 

retroversns, var. Mac Andrei 70 

trochiformiH 71 

SplrutropiH epbiunilln 63 
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SqntUa 80 

Stanrophora laoisiata 96.06 

Staoroteathia ftyrtenaia 08 

Stegocepbalaa ampnlla 67 

Stenogorgia caata 84 

Stephanaateriaa albula 38 

Sthenotenthls Bartraaii 61,77,00 

Stichaster albuloa 88 

Stilifer carina 08 

Stimpfloni 08 

Stomatopoda 50 

SUnnolophna meleagria 02,07 

Slrigilla flexnoaa 87 

Strongylocentrotna drdbaobienaia 88 

StyUtnla 84 

StylioIareeU 70.84 

anbnlate 70,84 

▼irgnla 70, 84 

virgnla, rar. comifonnia 70 

Stylocordyia longisaima 20 

Sympagnma plotna 68 

Synanthna mlrabilia 82 

Synapta 10 

brycbia 10^87 

Syscenaa infelix 22,56 

Teniogloaaa . *. 82 

Tanais .'... 58 

Tarania M5rchii 08 

MSrobii. var. tomatna 08 

pnlchella 03 

TeotibranobiaU 08,84 

Tellina altemata 80 

Uia 80 

lint«a 80 

Temnechinns raacnlatna 40 

Terebratnlina aeptentrionalia 70 

Teredo 01 

megotara 72,01 

Thalaasema 23 

TharaU 07 

Themiaio biapinoaa 21, 57, 80 

Thraoia Conradi 72 

nitida 72 

Thniaria 35 

Thyone scabra .T 80 

Thysanoessa 21,54 

Thyaanopoda Norvegica 21, 56, 85 

Titanidenm aaberoaum 50, 77 

Tomoptoria 88 

Torellia flmbriata 05 

veatita tS 

Toxodora ferruginea 40 

Toxoglossa 02, 77 

Trachydermon albas 08 

exaratns 08 

TrachymednsA 08 

Tracbyneroa digitale 02,00 

Tricbocyclns Domeieilii 71 

Trlcbotropis inflata 03 

Triforis turris-tbomic 88 

Triptora colnmnelUi 70 

Tritia trivittaU 81 

Trocbostoma 16 

nbj'SsicoUi 80 

Ayresii SO 
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TrochoatomA tui-gldA 30 

Trophon clavatus 64 

Tubulnria (!) 15,27.34 

iDclivifta 15,34 

Tabulipora 28 

Tanicnta 27 

Turbonilla Bushiana 68 

Rathbuni C8 

Turrm ep'iHCopalis 96, »8 

TyphlomaDe'>li<^ Tanneri 63 

Uinbellula 7 

Kainlii 7,30 

GoDtheri 7, 30 

Uuciula irrorata 57 

Urechiuus Naresianus 16,37 

Urosaliiinx CarolincDslH 64 

macra 64 

Urticina crassicomis 32 

perdix 14,84 

UtricuIuB canaliculatas 82 

Velella mutica 92,96,08 

VelutiDa Itevigata 65 

Veuericardia granalata = borealis 78 

tridentata 87 
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Venae meroenaria 87 

Vermetos radioola 82 

Yerticordia cslata 25 

Virgnlaria LJongmani 88 

Volntella lacbrimula 83 

Volvula 84 

Waldheimia cranium 25^76 

WillooKUsia 20 

Xylophaga dorsalie 72 

Toldia 25 

expansa — 74 

frigida 74 

Jefieyeii 74 

luclda 74 

Messanenele 74 

enpotilla 74 

aericea, var. etriolata 74 

sabeqoilatera 74 

thraciformis 74 

Zoroaster 10 

Diomedee..: 10,88 

fnlgena 40 

Zygodactyl* 02,90,86 

Groenlandica 00 
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